
Mr. DULLES. We deeply appreciate that. 
Mr. M~SDELL.L Glad to have helped in any way. 

Mr. DULLES. The Commission \vill stand adjourned until tomorrow morning at 
9 o’clock. 

(Whereupon, at 1 :lO p.m., the President’s Commission adjourned.) 

Friday, April 3, 1966 

TESTIMONY OF PAUL MORGAN STOMBAUGH AND JAMES C. CADIGAN 

The President’s Commission met at 9 :10 a.m. on April 3, 1964. at 200 Maryland 
Avenue NE., Washington, D.C. 

Present were Chief Justice Earl \\‘arrrn, Chairman and Mr. Allen W. Dulles, 
member. 

Also present were J. Lee Rankin, General Counsel; Melvin Aron Eisenberg, 
Assistant Counsel ; and Charles Murray, Observer. 

TESTIMONY OF PAUL MORGAN STOMBAUGH 

The CHAIRJIAS. The Commission will come to order. The purpose of today’s 
hearing is to take the testimony of I’aul Htombaugh and James C. Cadigan. 

Mr. Stombaugh is a hair and fiber expert with the FBI, and Mr. Cadigan is a 
questioned documents expert with the FBI. They have been asked to provide 
technical information to assist the Commission in its work. 

This is just to advise you of the nature of the interrogation today. 
Will you rise: Do you solemnly swear the testimony you are about to give 

before this Commission will be the truth, the whole truth, and nothing but the 

truth, so help you God? 
Jlr. STOMRAUGH. I do. 
The CHAIRXAN. You may be seated. Mr. Eisenberg, you may proceed with 

the examination. 
Mr. EISENBERG. Mr. Stombaugh, could you state your full name and your 

position? 
Jlr. ST~J~BAVGH. Paul JI.. for Morgan, Stombaugh. I am a Special Agent 

of the Federal Bureau of Investigation, assigned to the hair and fiber unit 
of the FBI laboratory as a hair and flher examiner. 

Mr. EISESBERG. What is your education. Mr. Stombaugh? 

Mr. STOMB~~GH. I have a Bachelor of Science degree in Biology from Furman 
l:niversity, Greenville, S.C.. and I received a l-year period of specialized train- 

ing in the hair and fiber field in the laboratory under the supervision of the 
other experts. 

Mr. EISENBERG. How long have you been in the hair and fiber field? 
Mr. STO>~B~~GH. Since 1060. 
Xr. EISESBERO. Could you approximate the number of examinations you have 

made in this field? 
Mr. STOXBAUGH. I have made several thousand hair esaminations and about 

twice as many fiber examinations. 
Mr. EISENBERG. Have you testified in court? 
Mr. STO&~BAUGH. Yes, sir; I have testified in approximately 28 States, both 

federal and local courts, as an expert. 
Mr. EISENBERG. Mr. Chairman, I would like permission to examine the wit- 

ness as an expert in this area. 

The CHAIRXAX. The witness is qualified. 
Mr. EISENBERQ. Mr. Stombaugh, I now hand you Commission Exhibit No. 140, 

which for the record consists of a blanket which was found in the garage of 
Mr. and Mrs. Paine, and a piece of string marked Paine Exhibit No. 2, 
and I ask you whether you are familiar with these items? 
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Mr. STOXIBAUGH. Yes, sir; I am. JIy mark is here on the blanket, and when 
this was received in the FBI laboratory this string was around a portion of it. 

Mr. EISENI~ERG. Could you tell us what your mark is exactly, Mr. Stombaugh? 
Mr. STOXBA~~H. l)ue to the fact this was a piece of fabric and hard to mark, 

I put a piece of evidence tape on the blanket, stapled it to the blanket, and 
put my initials “PMS” with the date ll-23.-63 thereon. 

Mr. EISENRERG. When did sou receive this blanket, Xr. Stombaugh? 
Mr. STOJIRA~TGH. This was approximately 5 50 a.m., on the morning of Sorem- 

ber 23, 1963. 
Mr. EISEUBERG. Can you describe the &ape of the blanket and the position 

of the string, Paine E+ibit 2, when you received it? 
Mr. STOMBAUGH. Nay I use this? 
Mr. EISESBERG. What you are holding up is a piece of paper which-will you 

describe it, please? 
Mr. STOMBA~GH. This is a piece of kraft paper approximately the same 

shape as this blanket. When I received the blanket, it had been folded together 
with both ends even; a slight triangle had been folded into one corner of the 
blanket, and another fold had been taken into the blanket thus. 

Mr. EISENBERG. When you say “thus,” you are folding the piece of kraft 
paper, and is the paper now folded into approximately-in a manner ap- 
proximating the way the blanket was folded when you received it? 

Mr. STO~BAGGH. That is correct. 
Mr. EISEXBEBG. Mr. Chairman, may I have permission to introduce the piece 

of paper which the witness has so folded? 
The CHAIR~~AN. It may be so admitted. 
Mr. EISENBERG. That will be Commission Exhibit 663. 
(Commission Exhibit 663 was marked and received in evidence.) 
Mr. EISENBERG. There is a safety pin inserted into Exhibit 663, Mr. Stom- 

baugh. Was there an equivalent safety pin on the blanket? 
Mr. STOMBAUGH. Yes, sir; there was a much larger safety pin attached to 

the blanket in approximately the same place as the small pin in the piece of 
paper. 

Mr. EISENBERG. Now, the blanket is folded so as to approximate approxi- 
mately a right angle triangle, and the safety pin is at one angle of that tri- 
angle opposite the right angle, is that correct? 

Mr. STOMBAUGH. The safety pin would he at the vertex of the right angle-- 
Mr. EISENBERG. Now- 
Mr. STOMBAUGH. Of the triangle. 
Mr. EISENBERG. Were there any distinctive creases in the blanket? 
Mr. STOMBAUGH. Yes; there were. There was one crease at the base, which 

would be the base of the right triangle, a very slight crease. 
Mr. EISENBERG. Could you mark that with the letter “A” please, on the Ex- 

hibit 663? 
Mr. STOMBAUGH. Yes. 
Mr. EISENBERG. This is opposite-this is the side facing the angle at which 

the safety pin is inserted, is that correct? 
Mr. STOMBAUGH. That is correct. It would be the base of the triangle. 
Mr. EISENBEBG. The base of the triangle--- 
Mr. STOMBAUGH. There was also another crease I found upon removing the 

safety pin and opening the blanket ; I found that one end of the blanket had been 
folded in approximately 7 inches. 

Mr. EISENBERC. What is the relationship between that and the end which 
you have just marked “A,” is that the opposite side? 

Mr. STOMBAUGH. That would be the opposite side of the blanket. 
Mr. EISENBERG. Could you mark that “B”? 
What was the relationship between the amount which the blanket was folded 

on the side “A” and the amount which it was folded on side “B,” that is, were 
the folds approsimately equal, or if different, how different, in length? 

Mr. STOMBACGH. The one, the fold marked “A” was not as great as the f3ld 
marked “B.” The fold marked “B” was approximately 7 inches, the fold 
marked “A” was less than 7 inches. 

Mr. EISENBERG. Proceed. 
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Mr. STO~fna~cH. There was one other crease in the blanket which vas more 
or less a hump approsimatel~ 10 inches lohp, located approximately midtray 
bet\vteen the l~lanket. between-it is \-erg difhcult to describe the location. 

Mr. T.;I~ESBERG. C’ould IOU point to it, and maybe \ve au describe it? 
Xr. SroaraaUon. Al~prosimately in this area. 
Nr. l3sesnmro. This is, al~l~rosimatel~ mid\va~ bein-een the side at w-hich 

the fold marked ” A” apgrars and the side at \vliic,h I hr field marked “B” npl~cars? 
hIr. QTOXBAUGH. That is correc? ; c:l~pr~~sim,rtel~ midwar-. 
Mr. EISEXBZW. (‘ould rou mark that fold or w~a.~e “C”? Was this a fold or 

a crease, Mr. Stombnugh? 
>lr. STOXBAI:GII. This was a \-Pry slight crease. I: :ililwnred as a hump in 

the blanket. 
Jlr. EISE~BERG. Was there any item iu the blanket. any objrct in the blanket. 

which might hare been causing that hump? 
Nr. STOMBAUGH. Sot when I olwnecl it, ,?ir. 
Mr. EWESBERG. Did J ou form au ol:illion as to what might cause that huml~ 

to exist in the blanket? 
Xr. SmarB.~cc;~. Yes, sir; il woultl hare bad to 11;1r!a been a hard object. 

apllro.\imately 10 inches in lrng!h. which 1)rotruded il~IW:1rtl, causing the yarns 
in t11e blanket to stretch in this are:\. ant1 it \\-~~uld ha\ 1% had to have Ijern 
tightly l~lnwd in the blanket to (.auw these yarns to stretch. 

Jlr. EISESBER~. KoK-, n-r-hell you say t11e object was 10 inches long, tlo you 
mean that the object itself wa c s 10 invlles long or that there was an object 10 
inches-an object ljrotruding at a lwint IO inches from the place you have marked 
“.I” 7 

hlr. STOXBAI-GII. h’o, sir; the object itself would have had to have been ap- 
l~rosimatcly 10 inches long to hare caused this hilnlp. 

Mr. EISESUERO. It couldn’t bare been longer thaIi 10 inches? 
fiIr. STO\fBICGII. SOt at this pilit; no. Sir. 
Mr. EISEKBER~~. CouId it hare proceeded past that point marked “C,” that is, 

could the oljjrc+ hare beeu placed so that its base was at “C”--so that its base 
v-as at “A”? Is it l~ossit~le that the o!,Ject as it lay in t!lr blanket passed “C” 
but with a protrusion at “C”? 

Mr. STOMBAUGH. Yes, sir ; this is quite possible. 
Mr. EISESBERG. That is possible? 
Mr. S'roafBaucH. This is quite possible. 
Mr. EISESBERG. 1T’ere there any other folds or creases, Mr. Stombaugh? 
3lr. STOJIBACGH. Yes, sir. 

At the upper, call it the upper portion of the triangle. there were some rreases 
in the blanket xrhich had been caused by a piece of string which had been 
securely vraplwd around the blanket at this point. 

Mr. IIISEXBERG. Could you mark the area “I).” Tvhere those creasw occurred? 
Is the string rou are referring to the Paine Exhibit 2 which you earlier 

identified? 
Mr. STOMBAUGH. That is correct. 
Mr. EISEJBERG. Was that wrapped around the blanket when you rereived it? 
Mr. STONBAUGH. Yes, sir; this was loosely wrapped around the blanket at 

this point. From an examination of the blanket itself and these creases, it was 
apparent that this string had been tied around the blanket while something was 
inside this blanket, and the string had been tied rather tight in order for these 
c~rt~ascs to hare remained in the blanket. 

Mr. EISENBERG. In other words, the creases remained in the blanket although 
there n-as no object in it when you received it- 

Mr. STO~~BACGH. Correct. 
9Ir. EISER'BERO. Which would account for the creases, is that correct? 
Mr. STOXBAUGH. That is correct. 
Mr. EISESBEHG. And you therefore deduced there had been an object in the 

blanket preceding your examination? 
fillr. STO~CBAVGII. That iS COrreCt. 
Mr. EISERBERG. Did you notice anything else about the blanket which you 

wo111d like to relate, Mr. Stombaugh? 
hlr. STOHBAI-GH. The blanket exhibited much xvear. 
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Mr. EISESBERO. We are just talking now about the shape, of course. We will 
be getting into composition later. 

Mr. STOICBAC-GH. No, sir : I cannot think of anything else at this time. 
Mr. EISEXRERG. In your opinion, would the blanket have made a secure 

package wrapped in the way and manner that it appeared to you? 
Mr. STONBATGH. Yes, sir ; it would have. With the crease at fold “A,” had it 

been folded down, it would have made a very snug and secure package contain- 
ing some type of item in it. 

Mr. EISESBERG. Now, Mr. Rtombaugh, was there anything about the string. 

I’aine Exhibit 2, which would make an identification possible? 
Mr. STOICBAUQII. So, sir; the string is just common white cotton string. It is 

found in most stores throughout the country, and used for, well, many uses. 
There is nothing distinctive about the string itself which could be traced as to 
manufacturer or any definite use it was made for. 

Mr. EI~ENBERG. Any distinctive accidental markings on it? 

Air. STCWBAUGH. No ; I found none. 
Mr. EIBENBERO. What kind-was it tied in a knot? 
Mr. STOMBAUGH. Yes. sir; it was tied in a granny knot, and also a bow 

knot. 
Mr. EISENBERG. Could you illustrate that for us ? You are holding up a piece 

of string? 
Mr. STO%IBACOH. This is another piece of string, not the original. 
Mr. EISENBERQ. Not the original. 

Mr. STOMBAVGH. A granny knot is a common knot, tied with two simple 

thumb knots. It is a very hard knot to open as opposed to the boy scout knot, 

or the square knot rather, which is tied in this manner. This knot is very easy 

to open because all one has to do is to pull one free end of it and the other free 
end slides obt. 

Mr. EISENBERO. You are referring to the so-called “boy scout” knot? 
Mr. STODIBAUQH. It is actually not a boy scout knot but a square knot. 
Mr. EIBENBERQ. And you tie that left over right, right over left, is that the 

formula? 
Mr. STOMBAUGH. Yes ; left over right and right over left. 

Mr. EISENBERQ. How do you spell that, by the way? 
Mr. STOMBAUQH. G-r-a-n-n-y. 
Mr. EIBENBERO. The granny knot, Mr. Stombaugh, is this a common or an 

uncommon knot? 

Mr. STOMBAUQH. It is a very common knot. I believe that knot is tied more 
than any other knot because it is right over right, right over right, and it is 
usually used by people wrapping packages who want it tied securely so the 
package will not come open. 

Mr. E?IBENBEXQ. Did you say there was also a bow knot? 
Mr. STOMBAUQH. Yes, sir. 
Mr. EISENBERQ. Could you illustrate that? 

Mr. STOMBAUQH. This is the type of knot we use when we tie our shw strings. 
It is made by forming a loop with the one free end, and wrapping the other 
free end around it and pulling it through. 

Mr. EISENBERG. Is that a hard or an easy knot to slip out, Mr. Stombaugh? 

Mr. STOMR.~UGH. This is very easy, because you just take one of the loose ends 
and pull it and the knot falls apart. 

Mr. EISENBERG. What was the relationship between the granny knot and the 
bow knot? 

Mr. STOMBAUGH. I don’t know. I have seen this numerous times, on numerous 
different ‘occasions when one would either tie a granny knot or a square knot 

and follow it up with a bow knot. The granny knot would be to secure the 
package so it would not come loose. The bow knot is a temporary knot tied 
by one who wants the string to come off easily. 

Now why they would tie a granny knot and follow this up with a bow knot 

I don’t know, unless they had some long loose ends which they wanted to slacken 
up, shorten up, rather, so as they would not be hanging down. 

Mr. EIBENBERQ. The Exhibit Paine No. 2 is tied into a knot at this point. 
Can you tell us what kind of a knot that is? 
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;Llr. STOYBAU~H. This was a simple bow knot which I put into it. 
Mr. EISESRERO. You put it into it? 
Mr. ST~~:B~.~GII. Yes, sir. 
JIM. EISESB~~. So the knot does not reproduce the knots as you found them 

originally? 
Mr. STOMBA~GH. So; they do not. 

Mr. EISFZSBERG. Mr. Stombaugh. I wonder if you could tie the tlemonstration 
p,irce of string you have been using into the granny knot and bow knot, in the 
manner in which J-ou received it. 

Mr. STO~AUGII. There is the granny knot and here is the bow knot. 
Mr. EISESBERG. You are not here trying to approximate the diameter or the 

circ’umference of the string, but only the knots? 
Mr. STOMBAUGH. A’o. 
Mr. EISESBERG. Xr. Chairman, may I admit this string as an illustrative 

eshibit? 
The CHAIRXAX. It may be done. 

Mr. EISESBERG. That will be 664, Jlr. reporter. 
(The item referred to was marked Commission Exhibit So. 664, and received 

into evidence.) 
Sow. Mr. Stombaugh, did you examine this blanket to determine its 

composition? 
Mr. STOMBA~GH. Yes; I did. 
Mr. EISESBERG. Can you give us your conclusions? 
Mr. STOMIIA~GII. The blanket is composed of a very small percentage of 

brown and green woolen fibers; an average of about 30 percent to 40 percent of 
brown and green cotton fibers, and the remaining portion brown and green 
delustered viscose fibers. 

Mr. EISF.SBERG. When ;ron say “a very small portion of brown and green 
~vonlctl fibers,” could you be more specific; was it in the neighborhood of 1 
percent or 10 percent? 

Mr. STOMBAI-GH. I was unable to obtain a definite percentage. This is a rather 
lorlg. inrol\.rd. ant1 innccurntr method of determination because one would need 
n hmnd new blanket to get a good quantitative analysis. 

HowevcJr, in the samples of the fabric that I made, I found approximately 
1 to 2 l)rrcbPnt woolen fibers, 20 to. I would say. 30, 35 percent cotton fibers, and 
tbck r~rnnintler of it visc,osr fll~rrs. This is just an approsimation from the micro- 
scopic slide that I made. 

Mr. T’ISESIXRG. Would ~OLI have nny reason to believe that the approximation 
was not made from a fair sample of the blanket? 

Mr. STOJIBAVGH. No; I wouldn’t. I took the sample myself. 
How-ever. the blanket i!: ver.r well worn. Most of the nap has been worn off of 

it. It has had a lot of use. and mwh of the original composition has been worn 
off. Son-. whether or not this same percentage of composition is missing from 
use ornot I wouldn’t be nblr tn determine. but I would say that the approximation 
that I had given is fair& accurate for the blanket in its present condition. 

Mr. EISESHEKG. Mr. Stombangh, could yon explain to us briefly how you 

\vere able to distinguish the three fibers, cotton, wool, and viscose? 
Mr. STOI\IR.\L-GII. Yes, sir. This chart shows the difference in the textile fibers 

when one observes them under a microscope. A cotton fiber appears to be, 
or ratbrr, might be c~nml>ared with an ordinary soda straw which has been 
flattmptl. Yolk can see here that the fiber is hollow. The hollow is known as 
the lumen in cotton. The fiber is flattrncd and twisted much as teen-agers do 
to soda straws in drllg stores \vlien they twist and crush the soda straws. 

Xr. EISESBERG. I’nrdon me’. Mr. Stombnngh: this chart is a chart labeled 
“Textile Fibers,” and having three illustrations labeled “Cotton,” “Wool,” and 
“Viscose”? 

&Ir. SToMBa1:GH. That iS CnrreC~. 

A woolen fiber actually is a hair which originates from an animal and is com- 
posed of thrre basic parts. the outer part being the scalps which are the rough 
nren on the outside of the hair, the inner portion known as the cortex, and 
a center portion known as the medulla. Jlicroscopically this is what you would 
look for to identify wool. 
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Viscose is a synthetic fiber that is made by man. It is composed of chemicals. 
and is very rough around the outside area, having many striations running 
through it. The viscose fiber I have drawn here is what we nonltl term a 
lustrous fiber. It does not hare the delustering agent added to it, to cut down 
the luster. If this were a delnsterH1 fiber theu we would hare millions of small 
spots on the outside of this 5ber which have been plared there chemically so as 
to cut down the luster of the fiber. 

Mr. EISENB~RG. Was the viscose in the blanket that we have been examining 
lustered or delustered? 

Mr. STOMBAUGH. This was delustered. 
Mr. EIBENBER~. Mr. Chairman, may I introduce the chart which the witness 

has been discussing as 665? 
This chart was prepared by you or under your supervision, Mr. Stombaugh? 
Mr. STOMBATOH. It was prepared by me. 
The CHAIRMAN. What is the number? 
Mr. EISENBEIUJ. That will be 665. 
(Commission Exhibit No. 665 was marked, and received in evidence.) 
Mr. EISENBERG. Mr. Stombaugh, did you examine this blanket to determine 

whether any debris was present? 
Mr. STOMBA~~CH. Yes; I did. I scraped the blanket and removed all the for- 

eign textile fibers and hairs and placed them into a pillbox. 
Mr. EISENREIZQ. Can you describe to us how this scraping was performed? 
Mr. STONBAUQH. Yes, sir. We suspend the blanket from a rack in the lab- 

oratory, place a clean sheet of kraft paper on a table directly under it and, using 
a spatula, thoroughly scrape it down. This knocks all the foreign material 
adhering to the blanket from the blanket. and it falls down to the paper. After 
we have thoroughly cleaned the blanket, then we scrape up all the debris and 
place it in the pillboxes for a microscopic examination. 

Mr. EIGENBERQ. Why do you use this scrape method, as opposed to a flne-filter 
vacuum cleaner? 

JIr. STOMBAUCH. We have found that the fine-filtered vacuum cleaner pulls 
all of the dirt and old debris from a blanket which are embedded on the inner 
portion of the fabrir. We are not interested in this material. We are inter- 
ested only in what is adhering to the top surface, which has been put there most 
recently. Through experience in the laboratory we have found this method to 
be the best so far. 

Mr. EISENBERC. So that by use of the scrape you gathered the more recent 
debris, as opposed to the older debris? 

Mr. STOYBAUOH. That is correct. 
Mr. EIBENBERO. And what type of debris did you find, Mr. Stombaugh? 
Mr. STOMBAUGH. I found numerous foreign textile fibers of various types and 

colors, as well as a number of limb and pubic hairs. 
JIr. EISEKBERQ. Did you draw any conclusions as to those hairs upon your 

initial examination of them? 
Mr. STO~~BAUGH. Yes; I did. They all had originated from a person of 

the Caucasian race and I compared these hairs with hair samples obtained from 
Harvey Oswald- 

JIr. EISENBERO. That is Lee Harvey Oswald? 
Mr. STOMBAUGH. That is, Lee Harvey Oswald, and I found that of the limb and 

pubic hairs I removed from the blanket, several matched Oswald’s in all 
observable microscopic rharacteristics and could have originated from Oswald. 

>Ir. EISENBERO. You said these hairs were from a person of Caucasian race. 
Can you explain how you can tell the difference between hairs of the various 
types of races ? 

Mr. STODIBAUOH. Yes, sir. Going back to my charts, I have a chart here which 
contains a diagram of a hair. This isn’t any particular hair, this is a type of 
hair that could be animal or human. I am just using this to give one an idea 
of what a hair looks like. 

First, we have the root, which is the portion of the hair embedded in the 
scalp or in the skin, whichever type hair it might be. 

(At this point, Mr. Dulles entered the hearing room.) 
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Mr. STOMBAUGH. And from the root, extending out and growing, is the shaft 
of the hair, and the very distal end of that is the tip. 

I f  we Tvere to take this hair and l)lace it under a microscope, this is what we 
would see. We filld that (htfi hair Il;~SiC~illly c~oilsists. in the shaft area, of scales 
composing the outside portion of the hair. Directly under the scales is the 
cnrtes. Sow the scales vary in size and shape among animal and human hairs. 
The cortcs nlso varies. Running through the center of the hair shaft, much 
as the lead in the center of a lead pencil, is what is known as the medulla. 

Tht~ mrtlnlln is nothing more than air cells running through the center of 
the hairshaft. 

1 n the corttls of the hair are small granules which appear under a micro- 
scope like tiny glnins of saiid. These nre kno\vn as the hair pigment. This is 
the part of the hair that gives the hair its color, whether it is blond, dark brown, 
black, or jvhnt-hare-you. 

Also present in the cortex you will oc’casionally find air spaces located among 
the 1)igment granules \vhich are known as cortical fusi. These will vary in size, 
shape, form, and location on the hair. Many hairs do not have any. 

Basically that is what a hair looks like, and the basic component parts of 
the hair. 

Mr. EISESBEBG. May I have this admitted as 666, this diagram of the hair? 
The CHAIKMAS. Yes ; it may be admitted. 
(Commission Exhibit So. 6% was marked, and received in evidence.) 
Mr. STOMBAL-GH. T\‘ow, keeping the diagram of the hair on the side where 

we can rtsfer to it, nur first differentiation in the hair, of course, would be sep- 
arating the human from the animal hairs. These are photomicrographs of 
human hairs which I took through a microscope. 

IIere are the animal hairs. 
The first thing v;(’ look for, t)f (‘ourse, would be the color, length, and texture of 

the hair. This conli.s from 1: t~xl~erirnc~e from looking at thousands of hairs, and we 
can usually 1,ic.k o,ie ~1, nl;tl tell 11~ the naked eye whether it is animal or human. 

Mr. EISF,SBF.HG. I’aldo11 lilt’. You are referring to a chart which has on the 
upl,rr right, “Human Hair<” ;111d on the upper left, “Animal Hairs” as captions? 

Mr. S~MHA~-GH. That is rorrect. 
However, when we place these hairs under a microscope we find that animal 

hairs vary from hurimn hairs in ninny different aspects. 
One, the mednllary structure. In animal hair the medullary structure is much 

wider than that in a human hair. You will find that it exceeds more than 
one-third of the width of the hair shaft. 

Sec<ondly, the shape of the medulla, as in this rabbit hair, varies greatly. 
You can see the individual medullary cells very distinctly. In this chart I have 
some l,llotogr;il,hs of human hairs in which a medulla is not present. But the 
medulla in a human hair would look just about like this, very thin. 

We move down to the pigmentation of the hair, which is located in the cortex. 
In the human hair tile pigmentation is very tine and granular, and in this animal 
hair it is very coarse and elongated. 

The size and shape of a root on the animal hair differs from the size and shape 
of the root in the human llair. Here n-e see the root of a dog hair which is very 
loirg and very thin. The root of a human hair is more or less shaped similar to 
a light bulb. The scales of animal hairs are very large. The scales of the human 
hairs are muc*h smaller. 

3Ir. EISENBERG. Mr. Chairman, may I have this chart which the witness has 
been using introduced as 66i’? 

The CHAIRMAN. It may be admitted. 
(The chart referred to was marked Commission Exhibit No. 667, and received 

in evidence.) 
Mr. EISESBERG. You are looking at a new chart called “Racial Determination 

of flairs” with the subcaption “General Appearance of Shaft”? 
Jfr. STOMBAUCH. That is correct. 
Once we hare separated the animal hairs from the human hairs, our next 

problem is determining the race of the individual from whom the particular 
human hairs in which we are interested originated. 
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Looking at the hair under low power-under a low-power microscope- 
we find that a Caucasian hair differs from the hair of the Negroid or 
Mongoloid race in diameter fluctuation. The hair shaft varies in width through 
its entire length. I might take, for instance, this yellow or this black pencil. 
Here we find that the diameter of the pencil is uniform through the entire length. 
Sow, if we would twist this pencil we would change the diameter of the pencil 
slightly. This would be so in a Caucasian hair, where there might be slight 
fluctuations in a hair, such as a person with wavy hair would have a slight fluc- 
tuation. The person with straight hair has hair shafts which for all practical 
purposes, are uniform in diameter the entire length. 

In Negroid hair, there is great fluctuation. Their hair is very curly and kinky. 
This is caused by the great fluctuation present in their hairs. 

Mr. EIBENBERQ. You mean in the diameters? 
Mr. STO~~BAUGH. Yes ; diameters. 
In Mongoloid hair, which includes Asiatic and North American Indians, there 

is little or no fluctuation present in their hairs. 
Going back to the Caucasian hair, the color of the Caucasian individual’s hair 

differs from black to blond and, of course, white. 
Negroid hairs are dense black usually ; some are white. There are a few excep- 

tions here where we find some redheaded persons of this race. The Mongoloids 
are always black, but not quite as dense black as those of the Negroid race. 

The texture of the hair : Caucasian head hairs, are very soft, flexible ; Negroid 
hairs are very stiff and wiry; and Mongoloid hairs are flexible, but not as soft 
and flexible as the Caucasian. 

Now, as to the general width, or rather diameter, of the shaft, we End Cauca- 
sian is medium, the Negroid is medium, the Mongoloid hairs are much larger 
than either the Negroid or the Caucasian. 

Mr. EISENBERQ. May I have this chart which the witness has been discussing 
marked as 668, Mr. Chairman? 

The CHAIBMAN. Yes. 
(Commission’s Exhibit No. 668 was marked, and received in evidence.) 
The CHAIRMAN. May we take a recess at this time just for a few moments. 
(Short recess.) 
Mr. DULLES. Mr. Eisenherg, would you proceed? 
Mr. EISENUERQ. Yes, sir. Mr. Stombaugh, you were discussing the character- 

istics of Caucasian as opposed to Negroid and Mongoloid hair. Could you pro- 
ceed with that discussion? 

Mr. STOMBAUGH. I have another chart here. 
Mr. EISENBERQ. That is labeled “Racial Determination of Hairs” and unlike 

chart 668 it has no subcaption under that general caption, is that correct.? 
Mr. STOXBAUOH. That is correct. In the previous chart I used I had taken 

some photographs of hairs under relatively low power, 100 diameters. 
In this chart I have enlarged the hairs, taking them under approximately 400 

diameters, so we can look into the hair. Here me begin to see the real differences 
between the hairs among the various races. 

In the Caucasian race, the cuticle, in other words, the layer of scales around 
the outside of the hair, is medium to thick. 

In the Negroid hair the cuticle is very thick. In the Mongoloid hair the cuticle 
is very thick. 

Pigmentation in the cortex, which gives the hair the color, in Caucasian 
hair is very Ene to coarse and is very evenly distributed throughout the cortex 
of the hair. In Negroid hair the pigment is medium to coarse, but tbc~ big 
difference is that the pigment granules are clumped together, leaving large 
white-gapped areas throughout the cortex of the hair. 

In the Mongoloid hair, the pigment is medium to coarse but it is very heavily 
distributed throughout the hair. -4s you can see, in the Caucasian hair the 
cortex is relatively light. In Negroid hair it is clumped, and in Mongoloid hair 
it is dense. 

Mr. EISESBERQ. Xr. Chairman, may I have this chart admitted as 669? 
Mr. DULLES. It is admitted as 669. 
(Commission Exhibit So. 669 was marked, and received in evidence.) 
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Mr. EISEK~ERG. You have a chart here “Racial Determination of Hairs,” and 
no subcaption, is that right? 

Mr. I~LLES. You haven’t asked for this other to be admitted, have you? 
Mr. EISESRERG. So ; I will ask after he has finished with it. 
Mr. STOM~AVGH. Ocrnsionally we will run into situations in hairs, nhere we 

cannot determine with any certainty whether or not the hairs are of the Caucasian 
or Segroid or Mongoloid race. by csnmining it longitudinally, and we have to make 
a cross-section of the hair. If we IlKike a cross-section of the hair it is the 
same as taking a l~nnana and cutting off a very thin slire of the banana and 
placing it under a niicros~lqw and esamining it. We find in the Caucasian race 
the hairs are oral in shape. In the Segroid race the hairs are flat, and have a 
flattened nppearanc~e, and in the Xongoloid race they are perfectly round. This 
is another c.haracteristic* which we use in determining the racial origin of hair. 

Mr. EISESRERG. May I have this chart admitted as 670? 
Mr. DULLES. Yes. 
(Commission Exhibit So. 670 was marked, and received in evidence.) 
Mr. EISEJBERG. Was it definitely established in your mind as a result of the 

various chararteristics you have explained that the hairs found in the blanket 
were Caucasian hairs? 

Mr. STOUBAUGH. Yes, sir ; they were all Caucasian hairs. 
Mr. EISESRERG. Did you esamine those hairs and compare them with any 

known samples to determine whether they might have come from any specific 
individual? 

Mr. STOMBAGGH. Tes; I did. 
Mr. EISENBERG. What \\-as your conclusion on that score? 
Mr. STOMRAUGH. I examined the hairs found on the blanket and determined 

that most of them were limb and pubic hairs. In other words, they originated 
either from the leg or the arm or from the pubic area. I found several head hairs 
on the blanket also. 

These hairs I compared with known hair samples from Lee Harvey Oswald. 
I found several of the limb hairs from the blanket and several of the pubic hairs 
from the blanket matched in all observable microscopic characteristics, and con- 
c<luded these hairs could have come from Oswald. 

Mr. EISESBERG. Where did you get the kno\vn sample, Mr. Stombaugh, of 
Lee Oswald’s hair? 

Mr. STOMBAUGH. These were obtained and were sent to the laboratory by the 
FBI office in Dallas. 

I do not knolv whether the agent in Dallas personally took the samples or 
had a member of the Dallas Police Department take the samples. 

Mr. EISERBERG. Were these hairs taken from one area or were they a repre- 
sentative sample? 

Jlr. STOMBAUGH. It was a fairly good representative sample. 
Mr. EISESBERG. Could you review the microscopic characteristics which led 

you to your conclusion, Mr. Stombaugh? 
Mr. STOMBAFGII. This chart contains a photomicrograph of Oswald’s pubic 

hairs. This is just a very sillall area taken of a glass microscope slide contain- 
ing the hairs. There were numerous other hairs. The photograph on the right 
shows one of the hairs I removed from the blanket, and one of the hairs from 
Oswald, showing, generally, the match. 

Mr. EISESBERG. Now. did you take these photographs on the left and right 
side yourself? 

Mr. STOXBACGH. Yes; I did. 
Mr. EISF.SIIERG. This chart is captioned on the left “Photomicrograph of 

Oswald’s Pubic Hairs” and on the right “Hair from the Blanket” and “Hair < 
from Oswald”? 

Mr. STOMBAUBH. Yes, sir. 
Mr. EISESBERQ. May I have it admitted? 
(The item referred to was marked as Commission Exhibit So. 672, and 

received into evidence.) 
Mr. DULLES. May I ask a question. ‘2 The one on the right seems darker than 

the one on the left, the hair itself. 
Mr. STOMBAUGH. This one and this one? 
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Mr. DULLES. What is it? 
Mr. STOYBAUGH. Are you referring- 
Mr. EISEKBERG. The hair shown on the right appears darker. 
Nr. DULLES. There are two specimens there or tw- 
Mr. STOMBAUGH. Two. 
Mr. DULLER That is what I thought. 
Mr. STOXBA~GH. You are thinking this hair looks darker than this one? 
Mr. DULLES. No; I was thinking that both the hairs on the right, which I 

understand were taken from Oswald- 
Xr. EISEXB?XP. One hair was actually from the blanket, one from Oswald. 
Mr. DULLES. Seems darker than the ones taken from the hlanket. Is the left 

the blanket? 
Mr. STOUBAUGH. This portion here is one separate hair. This was taken from 

the blanket. 
Mr. DULLEB. That was taken from the blanket. The right-hand is taken 

from the blanket and the left-hand hairs were taken from Oswald himself? 
Mr. STOJIBACGII. Yes, sir ; the&e are from Oswald. 
Mr. DULLES. Yes. 
Mr. STGJIBAUGH. This is a comparison shot. This photograph was taken 

through two microscopes simultaneously showing how this portion of a pubic 
hair from the blanket matched a pubic hair from Oswald, which is this portion 
of the photograph. 

Mr. EISENBERO. You are pointing to the right side of the chart 672? 
Mr. STOJIBAUGH. Yes; this photograph was taken at 100 diameters and this 

photograph was taken at 400 diameters. There is a difference there also. 
Mr. EXGXNBERO. Could you state that again please? 
Mr. S~ousauca. The photograph on the left was taken approximately at 100 

diameters. 
Mr. EISENBERG. That is Oswald’s pubic hairs, a known sample? 
Mr. STOMBAUGH. Yes ; this is a general shot of his known sample. 
Mr. EISENBERG. And the one on the right? 
Mr. STOMBAUGII. The one on the right was taken at approximately 400 

diameters. 
Mr. DULLES. This is the blanket sample? 
Mr. STOMBAGGH. This is a hair from the blanket compared with Oswald’s. 
Mr. EISENBERG. You have three photographs on this chart, of which two ar6 

known Oswald hairs, the photograph on the left and one of the two photographs 
on the right? 

Mr. STobfBAUGH. Actually, this is one photograph taken through a comparison 
microscope. We are looking at two different hairs at the same time. 

Mr. EISENBERC. Yes. Well, when you say this is one photograph you are 
pointing to the one on tne right but, as I understand it, the photograph on the 
right shows two different hairs? 

Mr. STObfBALXJH. That is correct. 
Mr. EISENBERG. One of which is Oswald’s hair, a known sample? 
Mr. STOMBAUGH. Yes. 
Mr. EISF,NBER& And the other of which was obtained from the blanket? 
Mr. STOMBAUQH. Yes. 
Mr. EIBENBENL And the photograph on the left shows known samples of 

Oswald’s pubic hairs? 
Mr. STOMBAUQH. That is correct. 
MT. EISENBENX So we have in effect two views of Oswald’s pubic hairs, one 

on the left and one half of the composite photograph on the right? 
Mr. ST~?JB~UQH. Yes. 
Mr. EISENBERG. Following up on Mr. Dulles’ question, the photograph on the 

right seems to have a much coarser and somewhat darker structure in both the 
known and the questioned sample than the photograph on the left, which is 
simply a known sample. 

Mr. STOJIRAUGH. That is correct. 
Mr. EISENBERG. And you said that was because of the enlargement? 
Mr. STOMBAUQH. The difference in the enlargement. The photograph on the 

left was taken with the microscope set to magnify the specimen 1QO times. The 
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photograph on the right was taken with the microscope set to magnify the speci- 

men 400 times. 
Jlr. l<Ises~BtK~. The lJhotogra1)h on the right does not seem to show n hail 

four times larger, so I don’t understand it. 
Jlr. RT~JI~A~GII. It \vas on the enlarging of the lhc~togra1~h itself. 

Had these t\\-o 1)rinf s been e~llar~td at the same enlarging factor, the hairs 
on the left, nould be much, much smaller than the ones on the right. This was 
just blown up to this size so the hairs could be seen. 

For instanc~t. had we newt blown these up, here we see tllem magnilird 400 
times, and this other photograph is a natural shot. 

Xr. EISKSBERG. Sow, here you are pointing to 1)hotogra])h 669, and the second 
shot which you call “natural” is G68? 

Xr. RTOXBAUGH. Yes. sir. You can see thrl clifferenre in the dianleter and 

the difference in the detail of the photopral~h. 
Jlr. EI~E~BBBG. Were those photographs of tliferent magnifications? 
Mr. STO~IBAUGH. Yes; they were. 

Mr. I~ISENBEBG. What was 669, do you recall’! 
Mr. ST~XBAUGII. I believe it was approximatelg 400. 
Mr. EISESBEBG. And 668? 
Mr. STO~~BAUGU. Aplnoximately 160. 
Mr. EISENBERG. So it corresllonds to the diffrrenqe in the right- and left-hand 

portions of 672? 
>Ir. STOMBAUGH. yes; it lvould. 
Sow, the characteristics we look for in making a hair match. First would 

be the color. 
The matches I found in Oswald’s hairs. His hairs vary from light brown to 

a medium brown shade. 
Mr. EISESBPXG. Are vou talking about the known samples now? 
Xr. STOMIUCGH. This is his known sample. In this particular match the 

color was medium brown, and looking at the hair throughout its entire length, 
it ranged from a medium brown, and this color remained constant to the tip, 
where the color changed to a light brown and the very tip of it was transparent, 
it was clear, had no color at all. There were no color pigments in the tip of 

the hair. 
Irlr. EISEKBERG. Are you referring now to the pubic hair which you illustrate 

on the right-hand side of GC? 
Mr. STO~~BAUGH. Yes: I an1 referring to the pubic hair. 
This is the gross appearance. I looked at it under low power where I could 

see the entire length of the hair. 
Xext, the thickness of the hair, or the diameter of the hair shaft. I found this 

diameter to be rather narrow for lmbic hairs. Pubic hairs ordinarily are rather 
thick. Oswald’s hairs were relatively narrow. Pubic hairs also have what we 

term nobbiness. You can see a nob right here, it is twisted- 
JIr. EISESBF.RG. Could ~-on rirc.lr that with a pen, and mark it “A” on chart 672? 
Jlr. STOJIBAUGH. Here we see that it twists ant1 it is very uneven. The shaft 

of the hair is generally very uneven in pubic hairs. 
However, in Osivald’s pubic hairs we had very little of this. The hairs were 

very smooth. They lacked this nobbiness. The upper two-thirds were extremely 

smooth for pubic hairs. This n-as an unusual characteristic. 
The tills of Oswald’s pubic hairs were not worn. They had a very sharp tip 

and rerF clear. Ordinarily pubic hairs are rounded at the tips, and not pointed- 

this is from wearing against clothing-at all. This would indicate to me that 
his pubic hairs were rather strong, much tougher than the average persons. 

The cuticle, in other words the very thin layer of scales covering his hairs, is 
very thin for pubic hairs. The scales exhibited a very small protrusion on the 
outside. The distance they protruded from the shaft of the hair is very slight. 

Jlr. EISESBERG. When you talk about the protrusion, do you mean the distance 

between the point of the scale and the balance of the cuticle, the center of the 
cuticle? 

Jlr. STOL~BAUGH. That is corrcvt. Some hairs will have a sawtooth effect, 
will look just like saw teeth do when you look at the blade of a saw. 

Mr. EISENBERG. From the protrusion of the scales? 
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Mr. STO)~BAUQH. From the protrusion of the scales. Others will be very 
small, have a slight protrusion. 

Mr. EISENBERG. How was Oswald’s? 
Mr. ST~MBAUGH. It was a very small protrusion. The gapping of Oswald’s 

hair was very slight. In other words, between the cuticle and the cortex, the 
cortex of course containing the color pigment in the hair, occasionally you will 
find hairs where there will be no color pigment in areas up near the cuticle. 
There will be a gap there. 

Oswald’s hairs, as you can see here, have some gapped areas in there but not 
too many. They are very irregular, and the gapping does not go down too 
deeply into the cortex. 

Pigmentation of his hairs was very fine, equally dispersed, and there was some 
chaining together of the larger pigment granules noted. In other words, three 
or four of the pigment granules were chained together. Instead of being dis- 
persed such as they are in Exhibit So. 666, you would have five or six of them 
chained together, forming a slight irregular-appearing streak. 

Cortical fusi, the air spaces present in the hairs such as I have drawn here on 
Exhibit 666, were for the most part absent in his hairs. I found very, very few 
of them, and would term them absent in his hairs. 

The medulla in the hairs, those that contained a medulla, was constant. 
It was a continuous streak for the most part. There were some slight broken 
areas in it. The hairs of Oswald, that did not have a medulla, there was not a 
trace of one present. It was completely absent. This is unusual. Usually, you 
will find that the hairs will contain a medulla and if not in the ones that ap 
pear not to, you can find traces of a medulla present. In his I didn’t find any 
medulla at all in several of the hairs. 

The root area of his hairs was rather clear of pigment and there was only a 
fair amount of cortical fusi present. As in drawing No. 666, in the root area, you 
ordinarily would find a large amount of cortical fusi which rapidly diminish as 
you proceed out the hair shaft, and in his there was just a relatively few cortical 
fud in the root area. I found this rharacteristic also in some of the hairs re- 
moved from the blanket. 

Basically, that is the-those are the characteristics I used in matching Os- 
wald’s pubic hairs with pubic hairs from the blanket. 

Mr. EISENBEIZQ. You have been discussing the characteristics of Oswald’s 
pubic hairs. In each case were the characteristics of the pubic hairs you 
found in the blanket the same as those you have noted as being present in Os- 
wald’s pubic hairs? 

Mr. STOMBAUQH. Yes, sir ; they were all identical. 
Mr. EISENBERQ. That is as to protrusion of scale, absence of cortical fusi, 

chaining together to some extent of pigments, and so forth? 
Mr. ST~MBAUQH. That is correct. 
Mr. EISENBERQ. Without going through every item, every item you have named 

was identical? 
Mr. ST~MBAUOH. Every item I have found in hair from the blanket? 
Mr. EIBENBERQ. Yes, sir. 
Mr. ST~MBAUQH. Yes. 
Mr. EISENBERQ. Could you go on, please? 
Mr. DULLES. Just one second, off the record. 
(Discussion off the record.) 
Mr. DULLES. Back on the record. 
Mr. EISENBER(~. You have presented at this point a chart labeled “Microphoto- 

graph of Oswald’s Limb Hairs” on the left, and on the right two subcaptions, 
“Hair from Blanket” and “Hair from Oswald,” and do these-were these photo- 
graphs taken by you or under your supervision? 

Mr. STOMBAUQH. They were taken by me. 
Mr. EISENBERG. Are they accurate reproductions of the material which accord- 

ing to the captions they are photographs of? 
Mr. STOMBAUGH. Yes; they are. 
Mr. EISENBERQ. I would like this admitted as 671, Mr. Chairman. 
Mr. DULLES. It will be admitted as 6’71. 
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(Commission Exhibit So. 671 was marked, and received in evidence.) 
Mr. EISENBERG. Could you briefly discuss this exhibit? 
Mr. STOMBAFGH. Exhibit 671 is similar to Exhibit 672 in that both contain 

two photographs. The photograph on the left is an overall shot of Oswald’s limb 
hairs. 

Mr. EISESBERG. That is the known? 
Mr. STOMB~GGH. That is the known from Oslvald. 
The photograph on the right contains photographs of tlvo hairs, in this 

same photograph, the hair on t.he right being a limb hair from Oswald, and 
the hair on the left being a hair removed from the blanket. 

Mr. EISENBERG. What is the magnification there, Mr. Stombaugh? 

llr. SToar~ar~~. The magnification of theSe is approximately the same as in 
the previous submission, the one 011 the right being approximately 400 diam- 
eters and the one on the left 100 diameters. 

Sow, the one on the right is a limb hair. A limb hair is much smaller in 
diameter than a pubic hair. That is why there will appear to be some slight 

change in the size of these hairs. 
I compared the limb hair from the blanket with the limb hair from Oswald 

which matc>hed in all observable microscopic characteristics. The characteristics 

I found in this match were the color of the hair was light brown through its 
entire length, and the width of the hair shaft or the diameter was very fine. 
There was no fluctuation that one could readily see. The diameter of the hair 
shaft remained constant to the tip, where it diminished down to a point. 

The tips of the hairs were very sharp and no abrasion was noted. In other 
words, the tips of these limb hairs were not rounded as one ordinarily finds. 
This would indicate the hairs were very tough, the same as the pubic hairs were. 

Mr. EISEXRERG. Are you describing now the known hairs? 
Mr. STOMBAUGH. These are known hairs and the match I made ; both. 

Mr. EISENBERG. All right. 
Mr. STOUBAUGH. The scales were of medium size, had very slight protrustion. 

and there was very slight gapping in the pigmentation located in the cortex right 

against the cuticle of the hair. There was a fair amount of cortical fusi equally 
distributed throughout the hair shaft. 

This is not unusual in itself, but the amount of cortical fnsi that I did find 

present is unusual. 
The medulla was discontinuous, granular, very bulbous, and very uneven. It 

was not a constant, smooth straight line such as one might find over here in this 
pubic hair on 672. 

There was nothing unusual noted about the root area of these hairs. 

Mr. EISESBERG. And again you are describing the characteristics of both 
hairs, and they were identical in all these rharacteristics? 

Mr. STOMB~VGH. That is correct. 
Mr. EISEKBERG. Kere there any characteristics in which they were not 

identical? 
Mr. STOMFIAVGII. Ko ; not on the limb hair, as I found it matched. I did 

find limb hairs and pubic hairs and head hairs in this blanket which were 
dissimilar to Oswald’s and definitely did not come from him but the hairs I 

have talked about here matched in all microscopical characteristics. 
Mr. EISESRERG. The other hairs, Mr. Stombaugh, could you make a determina- 

tion as to race? 
Mr. STOIIBAUGH. Yes ; they were all Caucasian. 
Mr. EISFXBERG. Could you make a determination as to sex or age? 
Mr. STOMBAUGH. So : it is not possible to determine sex or age from an 

examination of a hair. 
Mr. EISENBERG. Could you make a determination as to the number of indi- 

viduals who had contributed these hairs? 
Mr. STOJIBA~~H. So: I couldn’t. You would have to have a hair sample 

from any suspected person. and hairs vary tremendously. Even on the same 
individual head hairs from the same individual can vary from one head area to 

another. 
I have found as many as 12 to 15 different types of hair on the same person’s 

head. 
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So, therefore, it would not be possible to estimate the number of different 
people whose hairs have appeared on this blanket. 

Mr. EISEXBERG. Now, Mr. Stombaugh, are you able to say that the limb hairs 
and pubic hairs which you found in the blanket and which you have matched 

with Oswald’s in observable microscopic characteristics came from Oswald to 
the exclusion of any other individual? 

Mr. STOURAUGH. No; I couldn’t say that. I could say that these hairs could 
have come from Oswald. I could not say they definitely came from him to the 
exclusion of all other Caucasian persons in the world. 

In order to say this, one would have to take hair samples from all of these 
people and compare them and this, of course, is impossible. 

Mr. EISENBEBG What degree of probability do you think there is that these 
hairs came from Oswald? And without putting a precise number on it, let’s 
suppose you took head hairs from 100 Caucasian individuals, how many matches 
would you expect to find among those hundred different hairs on the basis of 

your experience? 
Mr. STOMBAUQH. On the basis of my experience I would expect to find only 

one match. 
Mr. EISENBERO. That is to say that the 100 hairs would be different from 

each other? 
Mr. STOXBAUGH. Yes, sir. 
Mr. EISEKBERQ. Is your experience, therefore, that the hairs of different in- 

dividuals do not match in observable microscopic characteristics-within the 

basis of your experience? 

Mr. STOMBAUGH. Within the basis of my experience, I have examined thou- 

sands of hairs and I have never found Caucasian hairs from two different in- 

dividuals that match. 
Mr. EISENBERG. Now, when you say that, Mr. Stombaugh, have you been 

presented with hairs in your laboratory from Caucasian individuals which you 

knew before the examination came from two or more individuals? 

Mr. STOMBAUQH. Yes. 

We have obtained samples of hairs from a hundred different people, and 
would select one hair, give it to an examiner and ask who it originated from, and 

invariably he would be able to find in the hundred different samples the indi- 

vidual the hair originated from. 

Mr. EISENBERG. Sow, when a specimen comes into your laboratory, does it 

frequently come in-and I am talking now about specimens that come in from 
a crime-does it frequently come in such, so that you have two specimens, two 
or more specimens, which you know before you begin are from two different 

people? 
Mr. STOMBAUOH. Yes. 

Mr. FISENBERG. You are told before you begin that they come from two dif- 
ferent people? 

Mr. STONBA~GH. Yes, Sir ; ordinarily a case such as a nNrtk?r or a rape, you will 
obtain the clothing of the victim, the clothing of the suspect in the case, as well 
as hair samples from the victim and hair samples from the suspect. 

Mr. EISENBERC. How many types of cases like this do you think you have 
processed? 

Mr. STOMBAUCH. Processed approximately 500 a year. 
Mr. EISENBERG. For how many years? 
Mr. STOMBAUGH. Four years-no, three years. 
Mr. EISENBERG. In any of these approximately 1,500 cases, have you found a 

Case involving Caucasian hairs in which the hairs from the known two different 
individuals matched in observable physical characteristics microscopically? 

Mr. STOMBAUOH. No, sir ; I have never found hair from two different Caucasian 
persons that matched. 

Mr. FISEWRERG. Have you found any in non-Caucasian hairs, by the way? 
Jlr. STO~~~AUGH. I have found several rases in which hairs from two different 

persons of the Negroid race, although the hairs did not match completely, the 
characteristics were such that I felt that I could not go further with the exam- 

ination because I could not exclude the hairs. The hairs were too similar. When 
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I make a hair match. I know that any rnse might go to court. and of course I 
mnnt to be absolutely certain in nip mind. 

In these cases I am referrinK to right now. the hair sample from the victim and 
the hair sample from the suspect were pubic hairs. They were so similar to each 
other that I could not find any lnlbic hairs that I could match with the suspect’s 
lbubic hairs, and be certain in nlv niintl that these hairs rnme from him rather 

than her. I couldn’t do this. 
So, therefore, I sent the evidence back without further c30nclusion. This has 

hal~l~ened in approsiniately three cases. However. I would like to point out that 
I could not take his, the susl)ect’s pubic hairs, and the victim’s pubic hairs and 
c.oml)letel~ match them up untler a microscope slide such as the match shown 
in the rhart. The!: did not absolutely mntc>h. Ijut they were too similar for a 
:ood determination to be made. 

Mr. EISFXBERG. What proportion of the 1,500 cases that you have described- 

approximately 1,ZOO cases-have involved Negroid as opposed to Caucasian hairs, 
just roughly? 

Mr. STOMI~A~-GI~. I would say about approximately a third. Of course, a lot 
of these cases we don’t know the race. They don’t list the race, but in examining 

the hairs I can tell the race--- 
Mr. EISF.SBERG. So in 1,000.odd cases of the Caucasian hair examinations you 

baren’t 2 matches between hairs from different individuals? 

Mr. STOMBACGH. That is correct. 

3Ir. EISESBERG. And in the BOO-odd cases of Segroid, 500-odd cases involving 

hairs from two different Segroid individuals, you have found three cases where 

although the hairs were not identical they were so close that you felt you didn’t 

want to go further in your examination. is that correct? 

Mr. STOMBAGGH. That is correct. 

Mr. EISESRERG. Is that a fair recapitulation? 

l\Ir. STOMB.43oH. Yes. 

Mr. Ikr.r.m. Could I just ask a question here? 

There is a distinction then. as I gather from your testimony, an understandable 

one, between the comparison of hairs and, say, the comparison of fingerprints, 

because obviously the hair that $011 find on the victim has left the assailant and, 

therefore. you are not looking at the same hair but you are looking at a different 

hair? 
Mr. STOMBAVGH. That is correct. 
Mr. DULLES And that, therefore, distinguishes testimony in regard to hair, 

we will say, with regard to fingerprint examination? 
Mr. STOMBAUGH. Yes, sir; that, and also a fingerprint will remain the same 

throughout one’s life. It will never change. A hair will. 
Mr. DULLES. I see. 
Mr. STOMBAUGH. You can see my hair, I am starting to get white at the 

1 cmples. Mine is changing characteristics. 

Mr. DULLES. We all do. 
Rut is there-let’s say you examine 100 hairs, let’s say. that are found on the 

victim, and 100 hairs that are different hairs that are found on the assailant; 
let us say that there are certain chamctrristics common to all of these hairs. 

Do you get 111.r question? Let’s sax 10, not 100. whatever number you want 

to take. 
Mr. STOMBAT.GII. Ordinarily, you would find one or two. 

Mr. Dt-LLES. That have c’ertain characteristics. You have pointed out on 
exhibit-on the left-hand side of Exhibit 672, the circle you have made on 672, 
circle A. 

Is there a common characteristic that you have marked on one of the other 
hairs? I believe the hair marked with the “A,” was taken from Oswald himself, 
the hair on which you have marked that particular characteristic. 

Is there any corresponding characteristic that should be marked or indi- 
cated on a hair that was found on the blanket? 

Mr. STOMBA~GH. Well, I testified as to all the characteristics I found. 
Mr. DULLES. Yes. 
Mr. STOMBAVGH. Sow, the difficulty in using a photomicrograph, you are 
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trying to photograph a round object and as a result of this all of these cbarac- 
teristics just won’t appear in focus. 

Mr. EISENBERG. To be more specific, Mr. Stombaugb, that circle marked “A” 
was to show a nobbiness in Oswald’s hair. As I recall, you testifled there was 
very little nobbiness present in that pubic hair, as opposed to the normal amount 
of nobbiness of pubic hair? 

Mr. STO~~BAUGH. That is correct. 
Jlr. EISENBERG. On the right-band side of 672, I suppose we don’t see much 

or any nobbiness in either the known or- 
Mr. STO~~BA~GH. No ; there is none present here. 
Mr. EISENBERG. So that would correspond with the point you made as to 

“A,” that there was very little nobbiness? 
Mr. STO~~BACGH. Very little. 
Mr. EISENBERG. And that is why there is no corresponding mark for nobbi- 

ness characteristic on the right-band side, is that correct? 
Mr. STOMBAUGH. That is correct. 
Mr. EISENBERG. The right-hand side of 672? 
Mr. STOMBAUCH. That is correct. Oswald’s hairs, where the nobbiness did 

appear was in the lower third, in other words, the area from the root out on 
the shaft approximately one-third. The remaining two-thirds of the hair shaft 
all the way out to the tip was relatively straight, no nobbiness at all present. 
This was characteristic. Ordinarily a pubic hair will have this nobbiness 
two-thirds to three-fourths of the way up. So this was a characteristic which 
exists in Oswald’s pubic hairs which is different from the ordinary or average. 

Mr. D~LLES. And you found that both on the hairs taken from Oswald himself 
and on the hairs found in the blanket? 

Mr. STOMBAUGH. Yes; I did. 
Mr. EISENBERG. Mr. Stombaugb, on this general point, when you make your 

comparison examination, do you come to your conclusions on the basis of what 
you see under the microscope, or on the basis of the photographs you take? 

Mr. STOMBAUGE. On the basis of what I see under the microscope. 
Mr. EISENBERG. Do you usually take photographs? 
Mr. STOI*IBAUQH. No, sir. 
Mr. EIS~NBERG. Bnd you took them--can you explain why you took them 

here? 
Mr. STOMBACGH. I took these at your request as an exhibit just to show what 

the hairs looked like. In a photograph it is very bard to try to point out the 
characteristics of hairs because they aren’t clear. Under a microscope you can 
see each of these points by focusing up and down. If I am looking at the pigment 
on the hair, I can focus the comparison microscope up and down and see 
exactly the same characteristics, the pigment is exactly the same size, dispersed 
about the same, and there is approximately the same amount of pigment in a 
riven area. 

Also, the cuticle is of the same thickness. I can line the hairs up longitudinally 
and see that the tips of the scales match equally as far as protrusion and 
distance goes. 

This you couldn’t show in the photographs. In order to show each and every 
characteristic in photographs, I would have to take 566 or 606 different photo- 
graphs. 

Mr. EISENBERG. So these photographs are just as a general illustration of 
the kind of thing you see. rather than being given to the Commission as photo 
graphs from which the Commission is to make an identification? 

Mr. STO~\IBAUGH. That is correct. If I were to look at these photographs 
myself, I couldn’t make an identification on them because I wouldn’t be able to 
see enough and I would say this looks like this and this looks like this, but 
so what? 

What about the size of the pigments, what about the size of the scales, what 
about the thickness of the cuticle. 7 I see a medulla here, I don’t see a medulla 
over here. So you just couldn’t see all the characteristics in a photograph. 

Mr. EISENBERG. But these characteristics you do see as you change the focus 
on the microscope? 

Mr. STOMRAUGH. Yes; these appear by looking through different areas of the 
hair shaft itself. 
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Mr. EISENRERQ. Now, getting to the microscope itself, suppose a person with- 
out experience looked through the microscope directly at the hairs. Would 
he be able to directly interpret the hairs-a known and a questioned hair-to 
see if they are probably identical, or does it take experience even to interpret 
what you see through a microscope? 

Mr. STOMB.IT-CII. This takes experience to interpret what you see. 

\Ve get qnite a felt lleoplr through the lab on tours and every now and then 
I \Vill set up some hairs. I had one man making a match with a dog hair 
and a human hair. and he said they (‘ame from the same person, because he 
couldn’t interpret what he saw. He just thought he saw something which he 

didn’t. 

Jlr. EISESBERG. Jlr. dtombangh, could you tell from these hairs that you 
found in the blanket, and let me add parenthetically we sometimes have been 
calling this blanket a rug but we have been talking about the object-- 

Mr. DULLES. You call it a blanket, technically. 

Jlr. EISESHERG. Technically a blanket, and it is Exhibit 140. This Exhibit 
140, Mr. Stombaugh, could you tell whether these hairs had been pulled out 
or had fallen out? 

Mr. STOVRACGH. These hairs had fallen out naturally. They have died and 

fallen from the body. This is a very normal occurrence. When one combs one’s 
hair, ordinarily you will find nne or two strands of hair on the comb, because 
hair is constantly being replaced in most people. 

Mr. EISENRERG. How can you tell it had fallen out? 

Mr. STOMBAL-GH. From the shape of the root. 

1ZIr. EISESBERG. What is the difference of the shape of the root where a hair 
falls out and the shape of the hair of a root where it has been taken out arti- 

ficially or unnaturally? 

Mr. STOMRA~-OH. In Exhibit 667, I have a photomicrograph Of a rOOt Of a 
human hair. Now, this hair has died and has fallen out naturally, you can 
tell by the shape of it here. The follicle has just come right along with it. 
It is starting to shrivel. If this hair was a healthy hair and had been forcibly 
removed. this root would have been collal)setl and twisted. It is very character- 

istic, it is easy to tell whether a hair has been forcibly remnved or whether it 
fell out naturally. 

Mr. EISEXBERG. Suppose it is cut, suppose the hair was cut, can you tell that? 

Mr. STOMB~~GH. Yes, we cm tell from looking at the tip of a hair whether 
it has been rut, burned, crushed, and whether it has been cut with a sharp 
instrument. such as a razor. or whether it has been cut with a dull instrument. 

Mr. EISENBERCI. \Yere these hairs cut, the hairs in 140, that you found in Ex- 
hibit 140? 

JIr. STOML~UGII. Some of the til)s of the head hairs had been cut, but the 
limb hairs and the pubic hairs had not. 

Mr. EISESBKRG. But they all had roots on them? 

Mr. STO~IBAI-GH. They all had roots on them. 

Mr. EISEXHERO. Getting back to the blanket for a moment, as to the com- 
position, you testified that there were woolen, viscose, and cotton fibers. I don’t 
recall whether you said that there were green and brown fibers of each type 

of textile? 

Mr. STOXBAUGH. Yes, each tyl)e had green and brown fibers. 

Mr. EISE~BERG. Now, also getting back to the shape of the blanket when you 
received it, the shape of 140 and its folds, we had discussed a crease which 
you marked “C.” which you said was caused by an object 10 inches long, and 
we discussed whether the object was 10 inches long or could have been longer. 

How long was the crease “C”? 

Mr. STO~~BA~GH. The crease “C,” the hump in the blanket itself, was appros- 
imately 10 inches long. 

JIr. EISEN~ERG. And did that run-as the blanket is folded, and looking from 
“A” to the general area of “D”-and putting “A” at the left-hand side-can 
you tell us how that crease ran, did it run from left to right or from top to 

bottom? 
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Mr. STOMBAUGH. It ran from left to right. 
Mr. EIGENBERQ. It ran from left to right, and about 10 inches long? 
Mr. STOMBAUGH. Approximately 10 inches long. 
Mr. EISENBERO. As I recall, you testified it was caused by a distortion in 

the fibers, that is to say, the fact the crease was still present even though there 
was no object in the blanket was caused by a distortion of the fibers? 

Mr. STO~\IBAUGH. Yes, sir; the fibers had been stretched in this area-not the 
fibers, the yarns. 

Mr. DULLES. Can one see that on the blanket itself? 
Mr. EISENBERG. Let’s take a look at 140, Mr. Stombangh, and see if it is still 

present ? 
Mr. STOMBAUGH. If I can find where it was here. I doubt if it will still be 

present because the creases on the edges of the blanket are gone. I can’t tell. 
It has been folded so much. No. I can’t see it. 

When I received the blanket in the laboratory, I noticed, when I put the 
blanket down flat, it had an area that was humped just like this. 

Mr. EISENBERG. You have put a pencil underneath? 
Mr. STOMBAUGH. Yes. 
Mr. EISESBER~. And you have picked it up an inch or two, you have made a 

hump of about an inch or an inch and a half up from the rest of the blanket, is 
that correct? 

Mr. STOJIBAUGH. Yes. But it was very slight and you could hardly notice it, 
but I happened to look at the blanket from a distance and saw the hump and 
went over to measure it. But we tried to photograph it and we just couldn’t get 
it. We tried various ways of lighting. 

So I made a notation in my notes regarding that slight hump. 
Mr. EISEXDERQ. Now, just to make the record clear, the hump was 10 inches 

long, and therefore you felt that the object immediately causing the hump must 
have been approximately 1C inches long, is that correct? 

Mr. STOMBAUQH. Yes. The object causing the hump itself. 
Mr. EISESBERG. But could it have been attached to an object which was longer 

than 10 inches, or could it have been attached to an object, running underneath 
t.he object causing t,he protrusion, which was longer than 10 inches? 

Mr. STO~~BAUGH. Yes, sir. 
Mr. EISENBERG. Okay. That is what I think was the source of the confusion 

earlier. 
Sow, you placed this mark “C” on this paper illustration, Exhibit 663. Does 

that-does the placement of the mark approximate the general area where you 
found the hump? 

Mr. STOMBAUGH. Yes, approximately, according to my notes. It could be to 
the left a little or to the right a little. This isn’t to scale. 

Mr. EISESBERG. One last question on the blanket, Mr. Stombaugh. Could you 
form any opinion as to the quality of the blanket? 

Mr. ‘STOMBAUGH. Well, the composition of the blanket being mostly viscose, 
a very cheap synthetic, indicated to me that it was an inferior blanket, relatively 
inexpensive. 

Mr. EISEXBEBG. Could you determine, whether it was a domestic or a foreign 
product? 

Mr. STOMBACGH. Xo, I couldn’t. 
Mr. EISENBERG. It might have been either? 
Mr. STOMBAUGII. Could have been either, yes. 
Mr. EISENBERG. Now, Mr. Stombaugh, I hand you a photograph which is 

labeled on the bottom “C 11, Commission Exhibit 150.” It is a color photograph 
of a brownish textured shirt, long-sleeved, with a hole in the right elbow, and 
I ask you whether you recognize the shirt that is pictured in that photograph? 

Mr. STOMBAUGH. Yes, I do. 
Mr. EISEABERG. Can you see your mark anywhere on that? 
Mr. STOMBAUGH. Yes, my mark is in red, initials “PM’S” are in the collar of 

the shirt. 
Mr. EISENBERO. “PMS” being your initials, Paul M. Stombaugh? 
Mr. STOMBAUGH. Ye+s, sir. 
Mr. EIBENBERO. May I have this photograph admitted? 
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Ur. DULLER It will be admitted, 673. 
(The photograph referred to was marked Commission Exhibit No. 673, and 

was received in evidence.) 
Mr. EISESBERG. Let me state for the record we are introducing the photo. 

graph at this point rather than the shirt itself because depositions are being 
taken in Dallas simultaneously with the testimony being elicited today, and the 
shirt is being used by those members of the staff who are in Dallas. 

Xr. DW.LES. I understand. 
Mr. EISESBERG. When did you receive this shirt that is pictured in Exhibit 

673, said shirt being Commission Exhibit GO? 
Xr. STO~~BAUGH. I received this shirt the same day I received the blanket, 

which was Sorember 23, 1!%3, approximately 7 :30 a.m. 
Mr. EISESBERG. Sovv, did you conduct an examination to determine the com- 

position of this shirt? 
Mr. STO~BA~GH. Yes, I did. 
Mr. EISESBERG. When did you do that? 
Mr. STO~BAUGH. I did this later on that morning. 
JIr. EISESBERG. What were your conclusions as to the composition, Mr. 

Stombaugh? 
Mr. STOXBAGGH. The shirt is composed of gray-black cotton, dark blue cotton, 

and orange-yellow cotton fibers. The dark yarn in the shirt is composed of a 
mixture of dark blue and gray-black cotton fibers twisted together, and the light 
yellowish orange looking colors here, the yarns in this part of the shirt were 
composed of orange-yellow cotton fibers. 

Mr. EISESBERG. Did you examine the shirt to determin+pardon me, Mr. 
Dulles, were you going to nut a question on the composition? 

Mr. DU~LES. No. 
Mr. EISENBERG. Did you examine the shirt to dete,rmine the presence of hairs 

or other debris? 
Mr. STOMBAUGH. No, I didn’t. 
Mr. EISENBERG. You did not? 
Mr. STOMBAU~H. No, sir. 
&Ir. EISESBERG. Neither then or at any subsequent time? 
Mr. STOMBAUGH. No, sir. 
Mr. EISENBERG. Could you take a look at your notes on that, Mr. Stombaugh, 

to make sure about that? 
,Xr. STOMBAUOH. No, sir; I did not. remove the debris from the shirt. I noted 

in my notes the two buttons from the top were forcibly removed, the right elbow 
area was worn through, the bottom front inside of the shirt was ripped forcibly, 
and that I had made a known sample of this shirt. 

Mr. EISESBERG. Mr. Stombaugh, I had been under the impression you found 
some wax on that shirt. 

Mr. STOMBAUGH. Yes; down the face of the shirt I did find some wax ad- 
hering to it, and this wax I removed and deli\-ered to the spectrographic unit 
for a spectrographic examination. 

Mr. EISESBERG. Does that show in your notes? 
Mr. STO~IBAUGH. Yes; I was looking for debris and hairs. I knew I had 

not scraped the shirt. 
Air. EISEXBERG. I am using the wrong term, I guess. 
Mr. S~OJ~BATXH. I recall doing this. This was later in the afternoon when I 

removed this wax and took it to the spectrographic unit. This was after I had 
conducted other examinations on some other items. 

&lr. EISENBERO. For the record, we had an earlier discussion, and you had 
mentioned this to me in an earlier discussion, as I recall-- 

Mr. STO~IBAVGH. Yes ; that is correct. 
Mr. EISENBERO. Which prompted me to ask you the question. Did you find any 

body hairs on this shirt-or any hairs, I should say? 
Mr. STOXBAKGH. I didn’t look for hairs on this shirt. This type of examina- 

tion had not been requestedL It seemed unnecessary. 
Mr. EISE~~EKQ. Mr. Stombaugh, were you able to determine the quality of 

the shirt or did you form any opinion as to the quality of the shirt? 
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Mr. STOXBAUGH. Yes; it was an inespensive shirt. I found no labels in it 
indicating the manufacturer. 

Mr. DULLES. Any indication that labels had been torn out? 
Mr. STOJIHA~GH. Sot that I recall, sir. 

Mr. EISESTIERG. Were you able to determine, Mr. Stombaugh. whether this 
was a domestic. whether this was of domestic or foreign origin? 

JIr. SToxr~aucrr. NO; there are SO many different shirt manufacturers in 
this country, that there is little value in trying to trace down a particular source 

nnless we can find a manufacturer’s marking in the shirt. 
JIr. EISKSI~ERG. Any laundry marks which you attempted to trace down? 
Mr. STOXBA~~GH. I found no laundry marks. The shirt was well worn and 

appeared to have been hand laundered. 
Mr. EISESBERG. If there are no further questions on the shirt, I will move 

on to another item. 

Mr. Stombaugh, I now hand you a homemade paper bag, Commission Ex- 
hibit 142, which parenthetically has also received another Exhibit So. 626, 
and ask you whether $011 are familiar with this item? 

Mr. STOXB.4t:GH. Yes; I am. 

Mr. EISEXBERG. Does that have your mark on it? 

Mr. STOJIR.~~:GH. At the time I examined this, it was to be treated for latent 
fingerprints subsequent to my examination, and in a case like this I will not 
put a mark on the item itself because my mark might cover a latent fingerprint 

which is later brought up, and therefore obscure it. 

In this particular instance, I made a drawing of this bag on my notes with 
the various sizes and description of it to refresh my memory at a later date. 

Mr. EISE~RERG. And it is-looking at those notes and as you remember now- 

this is the bag? 

Mr. STOMRAUGH. This is the bag. 

Mr. EISESDERG. Now, this bag has an area of very light-brown color, and 

the greater portion of the area is a quite dark-brownish color. What was the 

color when you originally received it? 

Mr. STOJIB.~UQH. When I originally received this it was a light-brown color. 

Mr. EISIZSBERG. Which is at one end of the bag? 

Mr. STO~ZIBAUGH. One end of the bag. 

Mr. EISENBERG. The tape is also two colors, one a lightish brown and the 

other a darkish brown. What color was the tape when you received it? 

Mr. STO~B~UGH. The tape also was light brown. 

Mr. EISENBEX. Could you turn the bag over? Was it the color that shows a8 

a lighter yellowish-type of brown? 

Mr. ST~J~~AUGH. Yes ; a yellow-brown shade. 

Mr. EISENBERG. When did you receive it, by the way, Mr. Stombaugh? 

Mr. STOJKBAUGH. This was received on November 23, 7:30 a.m., 196% 

Mr. EISENBERG. Did you form any opinions as you examined it, concerning 
the construction of the bag? 

Mr. STOXB~~GH. When I looked at the bag and esamined it, it struck me as 
being a homemade bag such as I could make. Occasionally I will have a 
need for something like this at home. Therefore, I will take some brown 
paper and a strip of tape home with me. Then when I get home I will fold 
the tape-fold the paper rather-in the shape I need-and to seal it up I will 

tear strips of the sealing tape from the little piece I have. 

Here we find that this tape has been torn at several places, such as one would 
do in an instance like that. Due to these torn edges, I was under the impres- 
sion, from looking at the bag. that it was a homemade bag which someone had 

made at home and they did not have a tape dispenser which machine-cuts tape. 
Therefore, they had to tear it, which they did-or cut it, of course-with a knife. 

And this is the case where pieces of tape were torn. 
Mr. EISENBERG. You were pointing to various torn edges as you testified, is 

that correct? 
Mr. STOMBAUGH. Yes ; that is correct. 
Mr. EISEKBERG. How many, if any, square-cut edges did you notice? 
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Mr. STOJIBAUGH. I found-according to my drawing-two machine-cut edges. 
Mr. EISESBERG. Would that indicate-well. do you form any opinion as to, on 

the basis of that. as to the origin, pcssible origin, of the tape? 
Mr. STOXBA~GII. The origin of the tape as far as the manufacturer- 
Mr. EISENBERG. What I am referring to is this: on the basis of that would 

you draw an inference that the person had taken-whoever made this bag- 
had taken two lengths of tape from a dispensing machine and had subsequently 
torn it up into smaller strips. or do you think he had one length of tape from 
a dispensing machine which he subsequently tore up into smaller strips? 

Mr. STOMBAI-GH. From the ends that I could see, now I don’t know whether 
there were any ends underneath which I did not have a chance to look at, I 
don’t have anything in my notes, but from what I can see it would appear he 
took a strip of tape, machine-cut from a dispenser, and used that entire strip, 
thus using up both ends of the tape because we have two machine-cut ends. 

Mr. ~~ISENBERQ. In other words, it would be a machine-cut strip at the be- 
ginning of the tape which the person pulled out, left orer from the last cut? 

Mr. STOMBACGH. That is right. 
Mr. EISENBERG. And a machine-cu; at the end, where the person himself 

ripped the tape from the machine? 
Mr. STOXBAUQH. That is correct. 
Mr. EISENBEXQ. And you infer that he then divided it into smaller strips 

on the occasion when he made the bag? 
Mr. STOMBAUGH. Yes, sir; he pulled one strip, of course, he could have pulled 

tKo or three strips, I don’t know, but it would appear he took one strip of tape 
and tore it into smaller pieces to be used on the bag. 

Mr. EISENBERG. Did you notice any bulges or creases or folds apart from 
the fold used in making of the bag? 

Mr. STOJIBAUGH. Ko; I didn’t. I noticed that one end of the bag had been 
torn. 

Mr. EISENBERO. Now, would you say that the absence of bulges would be 
inconsistent with the carrying of a heavy object or an irregularly shaped 
object in the bag? 

Mr. STOMBAUGH. Well. I don’t believe I am qualified to answer that question, 
because I actually am not an expert in paper. 

Mr. EISENBERG. All right. We will leave that to the questioned document 
examiner and we will take it up with him. 

Did you notice anything else about the bag relating to its gross physical 
characteristics and its shape, apart from any debris which you may have 
found inside or outside the bag? 

Mr. STOJIBAUGH. So, sir; just an oblong homemade bag was the impression I 
received from looking at it. 

Mr. EISESBERO. Do you think it was, if it was in fact a homemade bag, do 
you think it was a well-made bag, hlr. Stombaugh ? Did you form any opinion 
as to that? 

Mr. STOMBAUQH. In my opinion, just a personal opinion, the person was 
aware as to how to make a bag, to seal the ends by folding both corners in and 
then folding them flat. 

hIr. EISENBERG. You just demonstrated that both corners originally were 
folded by the crease lines, and you folded it over again to show how it was made? 

Mr. STOJIBAUGH. Yes ; this makes a neat and also a secure corner or end to the 
bag, to prevent losing any of the contents. 

IMr. EISENBERG. Mr. Stombaugh, did you examine the outside of this paper 
bag- 

Mr. STOMBAUQH. Yes; I did. 
Mr. EISENBERG. Exhibit 142 and also 626, to see if there were any foreign 

items on the surface? 
Mr. STOMBAUQH. Yes; I did. 
Mr. EISENRERG. And what did you find? 
Mr. STOMBAVGH. I found that the bag had previously been dusted for latent 

fingerprints because I found traces of what appeared to be fingerprint powder 
on it. 
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I was using white gloves at the time I examined this and the gloves became 
quite soiled from the fingerprint powder. 

Mr. EISESBERG. Did you find anything else? 
Jlr. STOUBAUGH. Ko; nothing on the outside of the bag. 
Mr. EISEXBERG. How did you conduct that esamination, by the way? 
Mr. STOMBAUGH. With a low-power microscope. 
;\[r. EISERBERG. Did you find any cotton fibers on the outside of the bag at 

all, Mr. Stombaugh, white or colored? 
Mr. STOL~BA~GH. There were white cotton fibers on the outside but I was 

using a pair of white cotton gloves, so these would be of no value. White 
cotton is the most common thing we hare in the nay of textiles, and therefore 
it just doesn’t hare sufficient individual characteristics to be of value for com- 
parison and identification purposes. It is for this reason that we use gloves 
of this material. 

Mr. EISEXBERG. And those fibers may have come from your white cotton 
gloves? 

Mr. STO~XBAUGH. Yes; they could very easily have come from my gloves 
from handling the object with a pair of gloves on. 

Mr. EISENBERG. Did you proceed to examine the inside of the paper bag to 
see if there were any foreign objects? 

Mr. STOMBAUQH. Yes; I did. 
Mr. EISENBERQ. What were your conclusions? 
Mr. STOMBAUGH. I removed the debris from the inside of the bag by opening 

the bag as best I could, and tapping it and knocking the debris on to a small 
piece of white leaper, and I found a very small number of fibers. Upon examin- 
ing these fibers, I found a single brown, delustered, viscose fiber and several 
light-green cotton fibers from the inside of the bag. I also found a minute 
particle of wood and a single particle of a waxy substance. 

Mr. EISENBERG. Did you attach any significance to the particle of wood, Mr. 
Stombaugh? 

Mr. STOMBAUGH. No; it was too minute for identification purposes. It could 
have come from any surface, including the bag itself. Sometimes all of the wood 
used in the manufacture of paper doesn’t go into a pulp, and this might be a very 
tiny such l’ragment. 

Mr. EISENBERQ. Did you examine the wood fragment? 
Mr. STOMBAUGH. I looked at it microscopically. 
Mr. EIGENBERG. Did you atltempt to compare it with the wood 07 the Exhibit 

139, which is a rifle? 
Mr. STOJ~BAUGH. Yes ; the wood particle from the bag was too minute for com- 

parison purposes. There wasn’t much you could do with it, it was very small. 
Mr. EISENBERO. Did yen attarh any significance to the body wax-or to the 

wax, I should say? 
Mr. STOJ~B~UGH. The wax particle I noticed, and I recalled having seen wax 

on the shirt, Exhibit Xo. 673, so therefore I put that aside for a spectrographic 
examination and comparison of the wax particle from the inside of the bag with 
the wax from the shirt. 

Mr. EISENBERO. And what were the results? 
Mr. STOMBAUGH. They were entirely different. 
Mr. EISENBERQ. Was there any analysis made of the wax in the bag as to 

its origin, do you know? 
Mr. STOMBAUGII. It was examined by the spectrographic examiner and he found 

it was just common wax. 
Mr. EISENBEIUL When you say common wax, do you mean the kind you wax a 

floor with? 
Mr. STOMBAUGH. So: more like that which could have come from a candle, 

candle wax. 
Mr. EISENBEBG. What about the wax on the shirt as to origin? 
Mr. STOI\IB~~UGII. It was paraffin. 
Mr. EISENBERG. Kow you also said there were several fibers, Mr. Stombaugh? 
Mr. STO&IBAUGH. Yes, sir; I did. There was a single brown delustered viscose 

fiber and several light-green cotton fibers. 
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Mr. EISESRERO. Did this single brown Cscose fiber match the fibers from the 
blanket, Exhibit 140? 

Mr. STO%CBAUGH. Yes; it did. 
Mr. EISENBERG. In what characteristics were they matched? 
Mr. STOMBACGH. The fibers in the blanket had a large number of brown 

risrose fibers, delustered and one fiber I found in the bag was also a riscose fiber 
of the same type and color as seen under a low-powered microscope. The de- 
lustering spots seen on the fiber were the same size, and both fibers were ap 
ljroximately the same diameter. 

Mr. EISESBERG. How common is viscose, Mr. Stombaugh, as a fiber? 
Mr. STOMBAUGH. Viscose is fairly common. It is used in many types of gar- 

ments ; it depends on the quality of the garment. 
Mr. EISEKBERO. And this was delustered viscose, did you say? 
Mr. STOJ~BAUGH. Yes. 
Mr. EISERBEFCG. How common is delustered viscose? 
Mr. STOXLUUGH. It is most common, I would say. It is more common than 

lustrous. 
Mr. EISENBERG. Generally speaking, how many variations of diameter would 

a delustered viscose come in? 
Nr. STOJIMUGH. This is entirely up to the manufacturer. He can make 

viscose any diameter he wants, and there could be hundreds of variations in the 
diameter of riscose fibers. 

Mr. EISENBERG. But the fiber you found in the paper bag, 142, match& the 
Ebers you found in the Exhibit 140? 

Mr. STOJ~B~CGH. Yes, sir; but the viscose fibers in the blanket varied in Size 
also. 

Mr. EISENBERG. To what extent? 
Mr. STO>~BBUGH. There were 10 to 15 different diameters of viscose in this 

blanket. It appeared to me as if the blanket was made of scrap viscose, scrap 
flbers. 

Mr. EISEHBERG. So that the d’iameters would be random? 
Mr. STONB~UGH. They were random ; yes, sir. 
Nr. EISENBERG. Sow, what about the color, was the color a match between the 

fiber found in l-N-in 142-and the Eber which is in the composition of 140, the 
blanket? 

Mr. STOMBAUGH. Yes ; the color matched some of the viscose fibers, the brown 
viscose fibers in the blanket. Of course, these colors also varied slightly but not 
to any great extent, not like the diameter. 

Mr. EISZNBERG. Were there any other common characteristics between the 
viscose Ebers found in the blanket and the riscose fibers found in the paper bag? 

Mr. STO~MBACGH. The viscose fiber I found in the bag matched in all observable 
microscopic characteristics some of the Tiscose fibers found in the composition 
of this blanket. This would be the diameter, the diameter of that same Eber 
would have the same size of delustering markings, same shape, same form, 
and also same color. 

Mr. EISEXBERG. h’ow, what about the green cotton Eber that you found in the 
paper bag, Mr. Stombaugb, how did that compare with the green cotton Eber- 
was it a green cotton Eber that your testimony mentioned? 

Mr. STO~IBA~GH. Yes; there were several light green cotton fibers. 
Mr. EISENBERG. How did they compare with the green cotton fibers which are 

contained in the composition of the blanket? 
Mr. STOMBAUGH. These matched in all observable microscopic characteristics. 
Mr. EISENBERB. And those were what? 
Mr. STOMBAUGH. The color and the amount of twist of the cotton fibers were 

the same as the color and twist found in these. Mainly the color is what we go 
by on cotton. 

Mr. EISENBERG. Were they mercerizti or unmercerized? 
Mr. STOMBAUGH. They were not mercerized. 
Mr. EISENBERG. How common is cotton as a fiber, Mr. Stombaugb? 
Mr. STOXBAUGH. Cotton is the most common Eber used. 
Mr. EIBENBERGI. And what about nonmercerized cotton, as to commonness? 
Mr. STOMBAUGH. You would find more unmercerized cotton in use than mer- 
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cerized, because to mercerize cotton is an added production factor used in cotton. 
Mr. EISENBERC. Dow great a variation do you get in degree of twist? 
Mr. STOHBAUGH. You are referring to between mercerized and un- 
Mr. EIRENBERG. So ; within unmercerized cotton. 
Jfr. STOYBAUGH. This would depend on the quality of the cotton and the 

length of the cotton also. 
Mr. EISENBERG. But I mean as samples come across your desk in your office, 

or as you read about them in books. is there a great variation in twist or a 

small variation? 
Mr. STOMBAUQH. It depends-there is a small variation but this would depend 

on the type of cotton. There are different types of cotton, and each is deter- 
mined from the length of the individual cotton fiber. 

Mr. EISEKBEBG. Could you tell what kind of cotton you were dealing with 
in the blanket? 

Mr. STOMBAUGH. No; because here we are not dealing with a full-length 
cotton fiber. We are dealing with a fragment of a single flber. 

Mr. EISENBERD. Now, could you determine whether there was a variation 

in the twist of the cotton fibers within the blanket itself as there was, you say, 
in the diameter of the viscose fibers? 

Mr. STOJIBAUCH. The twist seemed to coincide with the twist found in the 

cotton from the blanket. 
Mr. EISEPCBERO. Yes. But looking just to the blanket now for a second, you 

said the brown viscose or the viscose generally in the blanket itself varied 

as to diameter. Did the cotton in the blanket vary within itself as to twist 
or was the cotton of a fairly uniform twist? 

Mr. STO~~BAUOH. No; it was fairly uniform twist. 
Mr. EISENBEBQ. And you said the fibers you found, the green cotton fibers 

you found, in the bag were the same twist as the twist of the cottons which 

composed the blanket? 
Mr. STO&fnAIJGH. That iS Correct. 
Mr. EISENBERQ. And just to tie this into the questions I was asking a few 

seconds ago, would this degree of twist be significant, that is can you determine 

under the microscope 4 different kinds of degrees of twist or ZO-how many 

different degrees of twist can you determine under a microscope, just approxi- 
mately? 

Mr. STOHBAUGH. Are you referring to the same type of cotton- 
Mr. EISENBERO. Well, when you get a piece of cotton? 
Mr. STO1fBAUGH. Or COttOn as a whole? 

Mr. EISENBERO. When you get a piece of cotton under the microscope and you 
don’t know what type it is? I am referring to cotton as a whole. 

Mr. STOMBAUOH. I see. The degree of twist could be-now if we are dealing 
with fresh cotton, cotton running right from the plant, then the degree of twist, 
this varies, and this could be used in the identification of the type of cotton. 
But in the manufacturing process quite frequently when the cotton is spun 
into yarns then this twist is affected. 

Mr. EISENRERG. Well, at this point I am not interested in determining the 

type of cotton. What I am interested in is determining how significant the 
degree of twist is as an identifying factor. 

Mr. STOhfBauGH. I would say no signiiicauce at all as far as the sole identi- 
fying characteristic goes, whether or not this cotton of this cotton has the same 

twist. The twist we use is for idmtifi~ation lmrposes only, supplementing other 
identifying characteristics. 

Mr. EISENBERQ. That is the only purpose I am interested in. 
Mr. STOMBAUOH. Yes; that is the only purpose. 
Mr. EISENBERG. But in getting to that, how valuable is it for identification 

purposes? I am curious as to how many-how much a twist can vary. As 
you pick up a random fiber, and put it under your microscope, I am interested 
in how much the twist can vary. For example, if there are only two possi- 

bilities, then it isn’t too helpful that you get a match in twist, but if there are 
great variations in twist in cotton fibers as they come under your microscope. 
it would be helpful in making your identification. 

Mr. STOHBAUQH. I see what you are getting at. There are great variations. 
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Sometimes in a cotton fiber, the twist ICll be rather far apart. Other times 
it will be rather close together. This piece--- 

Mr. EISENRERC. So that the fibers. the cotton fibers. to begin with, matched 
in twist, that is, the cottori fibers you found in the paprr ljag matched the tl.yist 
of the ones that are contained in the blanket. and y”u said they also mntchccl 
in color? 

Mr. STOMBAUGH. Yes, sir. 
Mr. EISESBERG. I would iike to ask you the same (lucstion as to color that 

I asked you as to twist. How many different s?rades do you think you can 
distinguish under the microscope in a green cotto!;? W;uld the range be just 
2 or 3 different shades, or do ynn think ynn cou!c? dis!inguish between 20 or 30 
different types of green cotton if you laid them nest to each other under the 
microscope? 

Mr. STO>~B~CGH. ?r’o; the range in green cotton fibers, for that matter in any 
color, is tremendous. This could go to 50 sometimes 100 different shades which 
you can distinguish under a mirroacope. To the naked eye. it would look 
as if it is just green. But you could take, say flre different fabrics of the 
same type that hare been dyed exactly the same color or rather you think they 
are the same shade, and put the individual fibers under the microscope and 
there will be a big difference noted in shades. 

Mr. EISENBERG. h’ow were the green cotton fibers in the blanket uniform as 
to shade between themselves? 

Mr. STOMBAUGH. Ko; these varied. 
Mr. EISENBERCI. To what extent? 
Mr. STOXBAUGH. They go from a green to a very pale green. 
Mr. EISENBERG. So that the 
Mr. STO~XBACGH. blight be seren or eight different shades. 
hfr. EIBENBERG. So when you say there is a match, you mean the green 

cotton fibers you found in the paper bag were within the spectrum of shades 
that are laid out in the green cotton fibers from the blanket-is that correct? 

Mr. Sm~rn~uan. No. I forget how many different shades of green I found 
in this blanket. Under the circumstances, I considered the exact number of no 
particular significance. But we will say it might be possibly eight different 
separate shades, and the fibers I found from the hlanket matched snme of these 
shades. Not all of them ; but there might be a medium-green fiber that I found 
in the bag, which I matched with a medium-green flber from this blanket. It 
might hare been one that had a yellowish-green tinge to it, which I also matched 
with the yellowish-green tinged cotton fibers from the blanket. 

So unless the colors match absolutely, there is no match. 
hfr. EISESRERG. Do you recall how many green cotton fibers you found in the 

paper bag? 
Mr. STOMBAUOH. I hare here in my notes “several”- 
hlr. EIGENBERG. Yes? 
Mr. STCG~BAUGH. I hare here in my notes “several light green cotton fibers,” 

which would be approximately two or three. 
Mr. EIBENBEBO. Do you recall whether they represented two or three different 

shades? 
Mr. STOMBAUGH. Yes ; they were all different from each other but each matched 

the cotton fibers in the blanket. 
Mr. EIBENBERG. So you had two or three cotton fibers of two or three shades of 

green in the hag, and they matched against these two or three of the seven 
or eight shades of green cotton which were in the blanket, is that a correct 
recapitulation? 

Mr. STOMBA~~GH. Yes. 
Mr. EISENBERG. And you say there are 50 to l&approximately-green shades 

of cotton that can be distinguished under the microscope? 
Mr. STOMBAUGH. Yes; I would say that is true. This would vary from dark 

green, of course, all the way up to light-pale green. 
Mr. EISENBERO. Did you find anything else within the hag, Mr. Stombaugh? 
Mr. STOMBAUQH. No, sir; that is all I found inside the bag. 
Mr. EIBENBERQ. Now, what do you think the degree of probability is, if you 
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can form an opinion, that the fibers from the bag, fibers in the bag, ultimately 
ra,me from the blanket? 

Mr. S~o~r~arrcrr. When you get illto lnatllematiCal probabilities, it iS Some 
thing I stay away from, since in general there are too many unknown factors. 
-111 I would say here is that it is possible that these fibers could have come. from 
this blanket, because this blanket is composed of brown and green woolen fibers, 
brown and green delustered viscose fibers, and brown and green cotton fibers. 

Sow these 3 different types of fibers have 6 different general colors, and if 
we would multiply that, say by a minimum of ;i different shades of each so you 
would have 30 different shades you are looking for, and 3 different types of 
3bers. Here we have only found 1 brown viscose fiber, and 2 or 3 light green 
cotton fibers. We found no brown cotton fibers, no green viscose fibers, and no 
woolen fibers. 

So if I had found all of these then I would have been able to say these flbers 
probably had come from this blanket. But since I found so few, then I would 
say the possibility exists, these fibers could have come from this blanket. 

Mr. EISENBERG. Kow, let me ask you a hypothetical question, Nr. Stombaugh. 
First, I hand you Commission Exhibit 139, which consists of a rifle found on 
the sixth floor of the Texas School Book Depository Building, and I ask you, 
if the rifle had lain in the blanket, which is 140, and were then put inside the 
bag, 142, could it have picked up fibers from the blanket and transferred them 
to the bag? 

Mr. STOMBAUQH. Yes. 
Mr. EISENBERG. Are there any further questions as to the blanket? 
Mr. DULLER Do you have any, Nr. Murray? 
LMr. MURRAT. I have none, Mr. Dulles. 
Mr. EIBESBERC. Do you recognize Exhibit 139? Are you familiar with that? 
Mr. STOMBAUGH. Yes; I am. 
Mr. EISESBERQ. Did you examine that in the laboratory? 
Mr. STOMBAUQH. Yes; I did. 
Mr. EISESBERG. Do you know when you made that examination? 
Mr. Sro~ls~~t~. On the morning of November 23,1963. 
Mr. EISENBETN. Is your mark on it? 
Mr. STOZG~ATQH. Yes, sir; here is my mark. 
Mr. EISENBERO. Which consists of your initials? 
Mr. STOM~AUCH. My initials, and the date 11-23-63. Do you mind if I 

check to see if this is unloaded? 
Mr. EISEXBEKG. Did you examine the ride to determine whether it contained 

on its surface or crevices any hair or other debris? 
Mr. STOMBACGH. Yes; I did. 
Mr. EISENBERG. Can you tell us how you made that examination? 
Mr. STOMBAUGH. Yes, sir. The gun was to be treated for latent fingerprints 

also, so I wore a pair of white cotton gloves to protect any latents that might be 
present on the gun. I placed the gun under a low-powered microscope and 
examined the gun from the end of the barrel to the end of the stock, removing 
what fibers I could find from crevices adhering to the gun. 

I noticed immediately upon receiving the gun that this gun had been dusted 
for latent fingerprints prior to my receiving it. Latent fingerprint powder 
was all over the gun; it was pretty well dusted off, and at the time I noted to 
myself that I doubted very much if there would be any fibers adhering to the 
outside of this gun-1 possibly might find some in a crevice some place-because 
when the latent 5ngerprint man dusted this gun, apparently in Dallas, they use 
a little brush to dust with they would have dusted any fibers off the gun at the 
same time; so this I noted before I ever started to really examine the gun. 

Mr. EIBENIIERG. Were you un’lappy at all about that? 
Mr. STOMBAVOH. I was; however, it is not uncommon for 5ngerprint processing 

to be given priority consideration. They wanted to know whether or not the 
gun contained any fibers to show that it had been stored in this blanket, and 
with all the obstructions and the crevices on the metal parts of this gun, ordi- 
narily a fiber would adhere pretty well, unless you take a brush and brush it 
off, and then you brush it on the floor and it is lost. 

Mr. EISENBERG. Who was “they,” you said “they” wanted to know? 
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Mr. SWMBA~GH. Well, this is our Dallas office. They sent the gun in wanting 
to know this fact. 

Mr. EIBEWBERG. Proceed. 
Mr. DULLES. It was dusted by the Dallas police, was it, first? 
Mr. STOMBATGH. I don’t know who dusted it. 
Mr. EISENBERG. For the record, I beliere that will be shown later that it was 

dusted by Dallas police. 
As far as you know, did it come into your office, into your laboratory before 

it \yent to the identification division, latent fingerprint section? 
Mr. STOMBAI-GH. Yes; I received this gun from Special Agent Vincent Drain 

of the Dallas FBI office. It was crated very well. I opened the crate myself 
and put my initials on the gun and at that time I noted it had been dusted for 
latent prints. 

So I proceeded to pick off what fibers were left from the small crevices and 
small grease deposits which were left on the gun. 

At this point of the butt plate, the end of the stock--- 
Mr. EISENBERG. Let’s get that a little more specific if we can. Can you point 

t,o that again? 
Mr. STOA~BACGII. In this area, the butt plate of the stock, this is a metal butt 

plate, you can SW the jagged edge on it. 
Mr. EISESBERG. That is on the left side of the butt plate? 
Mr. STO~BA~GH. It is on the left side ; yes. 
Nr. EISENBERG. In approsimatelg in the micldle there is a jagged edge, jagged 

inside edge, where the butt plate comes into contact with the wood, is that what 
you are referring to? 

Mr. STOJIBACGH. Yes; there is a jagged edge there. This area right here, 
according to my notes. 

Xr. EISENBERG. Yes. 
Mr. STO~~BACGH. I found a tiny tuft of flbers which had caught on that jagged 

edge, and then when the incliridual who dusted this dusted them, he just folded 
them down very neatly into the little crevice there, and they stayed. These I 
removed and put on a glass microscope slide, and marked !his particular slide 
“No. 2,” because this little group of fibers-little tuft of fibers, appeared to be 
fresh. 

The fibers on the rest of the gun were either adhering to :I greas)-, oily deposit 
or jammed into a crevice and were very dirty and apparently very old. 

You can look at a fiber and tell whether it has been beaten around or exposed 
much. These appeared to be fairly fresh. 

Mr. EISEKBERG. “These” being the ones that you found in the butt plate 
crevice? 

Mr. S~o~nauoa. Yes : adhering to this small jagged edge. 
Mr. EISENBERG. Before we get to those, were there any other fibers of value 

on the rest of the Exhibit 139? 
Mr. ST~MBACGH. No; the other fibers I cleaned up, removed the grease and 

examined them hut they were of no value. They were pretty well fragmented. 
Mr. EISENBERG. You could not make a determination as to their nature? 
Mr. STOMBAUGH. I could tell what type they mere. 
Mr. EISENBERG. Xeaning textile type? 
Mr. STOMBAUGH. Yes; such as wool, cotton, what-have-you, but the grease 

and the dirt had changed the colors which ruined the characteristics for 
comparison purposes. 

Mr. EISENBERG. Could you tell whether they were old or new? 
Mr. STO~~BAUGH. They all appeared old. 
Mr. EISENBERG. What about- 
Mr. DULLEB. What do you mean by old, 2 or 3 months old, 2 or 3 weeks old? 
AMr. S~ol\iuar:o~. Well. a length of time, I would say that in excess of a month 

or 2 months. 
Mr. DULLES. In that area? 
;\lr. STOMBAUGH. In that area or longer. They weren’t recently put in there. 

Let’s say that. 
Mr. EISENBERG. What about the grease, did you attempt to examine the 

grease? 
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Mr. STOMILUJOH. No. 
Mr. EIBENBERQ. Why was that? 
Mr. STOMBAUGH. I could see no need of it at that time. 
;\Ir. EISENDERG. Let’s return then to the fibers which you referred to as being 

fresh, which you said you found in the crevice of the butt plate, and I will ask 
Mr. Dulles’ question in reverse: What do you mean by fresh, why do you call 
ihese fresh? 

Mr. STOJIIL~CGH. In the first place, this was just a small tuft. They were 
atlhering to the gun on a small jagged edge. In other words, the gun had caught 
on a piece of fabric and pulled these fibers loose. They were clean. they had good 
color to them, there was no grease on them and they were not fragmented. They 
looked as if they had just been picked up. They were folded very neatly down 
in the crevice. 

Mr. EIGENBERG. Were these fibers in a position where they could have easily 
been knocked off by rough use? 

Mr. STOMBAUGH. pl’o ; they were adhering to the edge rather tightly. 
Mr. EISENBERG. In the crevice? 
Mr. STOJIBATerr. Well. it bad the jagged edge sticking up and the fibers were 

folded around it and resting in the crevice. 
Mr. DULLES. I think you testified, though. that might have been done in part 

by the dusting? 
Mr. STO~IBAUGH. Yes, sir ; I believe when the fingerprintman dusted it he prob- 

ably ran his brush along the metal portion here. 
Mr. EISEIVBERG. Of the butt plate? 
Mr. STOXBAUGH. Of the butt plate, and at the time the brush folded these down 

into the crevice. 
Mr. EISENBERG. What led you to the particular conclusion that they had been 

folded into the crevice by the dusting? 
Mr. STOJIRAUGH. Because of the presence of fingerprint powder being down in 

and through the crevice here. It looked as if it had been dusted with a brush. 
You could make out the bristlemarks of the brush itself. 

Mr. EISENBERG. Sow assuming your conclusion is accurate that they were 
dusted into the crevice, and had not been in the crevice originally but had merely 
adhered to the jagged edge, how much-how rough a handling would it have 
taken to have gotten them loose from that jagged edge? 

;\Zr. STO~~BAUGH. Well, I would imagine if one took a brush and started brush- 
ing pretty hard these would have worked loose and come out. 

Mr. EISENBERQ. Would the use of the weapon itself have jarred them loose? 
Mr. STOMBAUGH. I doubt it. I doubt it. 
Mr. EISENBERG. I am talking now about the jagged edge position, and not the 

crevice position. 
Mr. STO~CBAUGH. You mean breaking them loose? They were adhering to 

the jagged edge. 
Mr. EISENBERG. Yes. 
Mr. STOMBAUGH. It might, of course-there are a lot of factors here you don’t 

know, but they were adhering pretty tightly to the gun. I believe through 
ordinary handling of the gun eventually they would have worked loose and 
fallen off. 

Mr. EISENBERG. What I can’t understand is, when you are talking about the 
handling of the gun are you talking about the position in which you found them, 
or are you talking about the position which you deduced they were in before 
you found them brushed into the crevice? 

Mr. STOMRACGH. Well, both. The position I found them in. I had to take a 
pair of tweezers and work them out. 

Mr. EISEKRERG. Yes? 
Mr. STOVBAC~H. And after I had the fibers lifted up which could have been 

the original position they were in, then I had to pull them off. They were wrapped 
around rather snugly to the sharp edge. 

Mr. EISENBERG. Kow, returning once more to this question of freshness. Would 
you say they had been placed there within 1 hour, or 1 day, or 1 week of the 
time when you received the rifle or longer? 

Mr. STOMBAUGH. I couldn’t say in that regard to any period of time. I refer, by 
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saying they apl)eared fresh. to the fact that the other fibers I removed from this 
gun were greasy, mashed, and broken, \~llere these were fairly good long 
fibers. They were not dirty, with the esception of a little bit of fingerprint powder 
on them which I cleaned off. ant1 the color was good. They were in good shape, 
not frngniented. They ~oultl ~onc~rir:~bly have been put on 10 years ago and then 
the gun put aside and remain the same. Ilust would hare settled on them, 
would have changed their color a little bit, but as far as when they got on the 
gun. I wouldn’t be able to say. This wolild just be speculation on my part. 

Mr. EISESRERG. In other words, you concluded they were fresh-well, you said 
you thought they were fresh, Mr. Stombangh, and I don’t quite understand now 
whether you seem to be backing off a little from that? 

Mr. STounAr-cIx. So ; I am not trying to do that. I am trying to avoid a 
specific time element. sinc,e there are other factors which may enter. I 
couldn’t-this is something that I won’t even attempt to do, just say this was 
on here for 1 hour or 10 minutes, something like that. 

But I would say these fibers were put on there in the recent past for this 
reason. If  they had been put on there say 3, -I. 5 weeks or so ago, and the gun used 
every day, these fibers would have come off. 

Am I making myself a little more clear? 
Mr. EISENB&G. -Yes ; you are making yourself clear ; yes. 
Now. lookine at Exhibit 139. the weanon, and Exhibit 110, the blanket, do you 

think it is possible that the bulge you described before, which you marked “C,” 
might have been caused by some component part of 139, the rifle? 

Mr. STOJ~BA~GH. Yes. At the time I found the hump in the blanket which 
I believed you have market1 point C. 

Mr. EISENBERG. That is noint C on the replica piece of paper you have folded 
up, marked Exhibit 663? - 

Mr. STOMB~\~‘GH. I checked the telescopic sight on Exhibit 139, and noted 
that the approximate length and general shape of the scope--- 

Mr. DULLEB. Exhibit 139 being the blanket? 
Mr. EISENBERG. Being the rifle. 
Mr. STOMBAUGH. Were approximately the same so far as length and shape 

went, and at the time I thought to myself it is quite possible the hump in the 
blanket could have been made by that telescopic sight. 

Mr. EIBENBERG. Did you attempt to match up the rifle into the blanket to 
see if that could be true? 

Mr. STOMBAUQH. No; I didn’t want to handle the rifle any more than possible. 
I took a ruler and measured the scope and then compared the measurement with 
the hump in the blanket and it was approximately the same. 

Mr. WSENBERG. What about the relationship, the spatial relationship of the 
scope to the end of the gun, as compared with the spatial relationship of the 
hump in the blanket to the end of the blanket? Were those matching? 

Mr. STOMBAUGH. From the way the blanket was folded at the time, and from 
measuring this, and not using the gun itself and putting it in contact with 
the blanket, just from measurements, I determined it is possible that the scope 
could have made the hump. In other words, the gun could have fitted in there. 
But I couldn’t be absolutely certain on any of this. This is just from 
measurements. 

Mr. EISENBERQ. And visual comparison? 
Mr. STOMBAUGH. And visual comparison; yes. 
Mr. EISENBERG. Is there any further information you would like to give us 

concerning your examinations of the paper bag, the rifle, the blanket, or the 
shirt which we have discussed this morning? 

Mr. STOMBAU~H. Just the fibers I removed. 
Mr. DULLES. Are you going to go into the relationship of the fibers that were 

found in the jagged edge? 
Mr. EISENBERG. Yes. Mr. Stombaugb, did you attempt to determine the 

origin of the fibers which were caught in the butt plate of the rifle? 
Mr. STOMBAUGH. Yes, sir; I did. I tried to match these fibers with the fibers 

in the blanket, and found that they had not originated from the blanket, because 
the cotton fibers were of entirely different colors. So I happened to think of 
the shirt and I made a known sample of the shirt fibers. 
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Mr. EISENBERQ. What does that mean? 
Mr. STO~~BAUGH. I removed fibers from the shirt to determine the composition 

of it and also the colors. I found that the shirt was composed of dark-blue, 
grayish-black, and orangish-yellow cotton fibers, and that these were the same 
shades of fibers I had found on the butt plate of the em. 

Mr. DULLES. Did you find all three shades? 
Mr. STO&XB~UGH. All three shades; yes, sir. 
Mr. EISESBERG. A11 three shades were found on the fragments that were found 

in the butt of the gun? 
Mr. STOMBAUGH. Yes. 
Mr. EISENBERG. Hare you made photographs showing these, color photographs 

showing these? 
Mr. STOMBAUGH. Yes, sir. Color photographs are rery difficult to make micro- 

scopically because the color isn’t alwags identical to what you see in the micro- 
scope. So these colors are slightly off. 

Mr. EISER-BERG. Tou have shown a chart captioned “Microphotograph Showing 
Match Between Orange-Yellow Cotton Fibers From Butt Plate of Assassination 
Rifle and Orange-Yellow Cotton Fibers From Oswald’s Shirt.” Did you take 
this photograph? 

Mr. STOJ~BAUGH. No ; it was taken under my supervision. 
Mr. EISEKBERG. It was taken under your supervision. 
Mr. Chairman, may I submit this as 674. 
Mr. DULLER It will be admitted, 674. 
(The item referred to was marked Commission Exhibit No. 674, and was 

received in evidence.) 
Mr. EISENBERG. What is the magnification? 
Mr. STOMBAUGH. I believe this was 400 also. I am not certain of this, because 

the shot itself has also been enlarged. 
Mr. EISENBERQ. Now you were discussing the reproduction of the color in 

the photomicrograph? 
Mr. STOMBAUGR. Yes, sir. These are the orangish-yellow fibers. The color 

is not exactly the same as what one would see under the microscope. 
However, you can see that the fibers on hoth sides, namely, the fiber from 

the rifle here, and this- 
Mr. DULLES. On the right-hand side 
Mr. STOMBAUCH. On the right-hand side. 
Mr. DULLES. Of Exhibit 674? 
Mr. STOMBAUGH. And the fibers from the shirt, which are on the left-hand 

side of Exhibit 674, do match. The colors are the same and also, we find the 
same twist in the fiber. 

Mr. EISENBERB. Now, was the orange-yellow cotton fiber-were the orange- 
yellow cotton fibers in the shirt of a uniform shade? 

Mr. STOMBAUGH. Yes; they were all of a uniform shade. It was what we 
would call a uniform dye job. 

Mr. EISESBERG. What about the twist? 
Mr. STOMRAUGH. The twist was about normal. These, you can see here. 
Mr. EISESBERG. You are pointing to the right-hand side and left-hand side 

of 674? 
Mr. STOYRAUGH. You can see the twist to these fibers. 
Mr. EISENBERG. Did they have a uniform twist? 
Mr. STO~~RAUGH. T’niform. 
Mr. EISENBERG. So that the match was identical as to twist and shade, and the 

fibers in the shirt were uniform in themselves as to these two characteristics, 
is that correct? 

Mr. STOMBAUCH. Yes ; that is correct. 
Mr. EISENBERGI. Did you take a photograph of the gray-black cotton dbers? 
Mr. STOMBAUGH. These are the gray-black cotton fibers and the color didn’t 

come out well on these in this instance because of time and color process 
Timitations. 

Mr. EISENBERG. Just a second. You hare a chart here-a photomicrograph- 
captioned “Microphotograph Showing Match Between Gray-Black Cotton Fibers 
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From Butt Plate of Assassination Rifle, etc. and Gray-Black Cotton Fibers From 
Oswald’s Shirt.” 

Did you take these photographs or were they taken under your supervision? 
Mr. STOYBATCH. Under my supervision. 
JIr. EISENBERG. May I have this admitted as 675? 
JIr. DVILES. G75. it n-ill be admitted. 
(The item referred to was marked Commission Exhibit Xo. 675, and received in 

evidence.) 
Mr. STOXIBBUGH. The same would apply to Exhibit 675 as to 674, with the 

cxcrption of the color. The color on these is much darker and we tried up to 
last night to duplicate the exact color and this is the best I could come up with 
under the time and color process limitati0ns. It took us about 4 hours to make 
a photograph such as this. 

Mr. EISESBERG. There is an apparent match of colors in the photograph- 
Mr. STOXBAUGM. But there is one+-- 
Mr. EISESBERG. I say, there is an apparent match in photographs, in color, 

or is that just my eyes deceiving me? 
Mr. STOMBAUGH. This one appears to be slightly lighter than this shade. 
Mr. EISESBERG. I see. 
Mr. STOMBAUGH. But actually they are both a gray black, almost black in 

color. 
Mr. EISEHBERG. But under the microscope they were identical, and a different 

shade than what we see in Exhibit 675? 
Mr. STOMBAUGH. That is correct. 
Mr. EISENBERG. In all these cases did you make your determination of color 

and match under the microscope, or by use of the photographs? 
Mr. STOMBAUGH. rnder the microscope. 
Mr. EISENBERG. And these are illustrative and prepared for the Commission’s 

use? 
Mr. STOMBAUGH. Yes, sir. 
Mr. EISENBERG. Now, you have a chart of photomicrograph ca.ptioned “Match 

Between Dark Blue Cotton Fibers From Butt Plate of Assassination Rifle, etc.” 
Did you prepare these photographs or were they prepared under your super- 
vision ? 

Mr. STOMRAUGH. Under my supervision. 
Xr. EISESBERG. Xay I have these received as Exhibit 676? 
Mr. DULLES. 676. 
(The item referred to was marked Commission Exhibit No. 676, and was 

received in evidence.) 
Mr. EISESBERC. What is the magnification of 675 and 676, by the way? 
Mr. STOMRAUGH. All of these were made at approximately 460 diameters. 
Mr. ELSESBERG. Did you find a color match here? 
Mr. STOMBAUGH. Yes; the color match of the dark blue cotton fibers shows 

rather well in this photograph, Exhibit 676. 
Mr. EISESBERG. Sow there is also a violet-colored fiber running through the 

right-hand side of 676. 
Mr. STOMBAUGH. Yes, sir ; I asked the photographer about this when he devel- 

oped this and I said. “Why did we get this, this is not in the slide at all,” and 
he said that is one of the orange fibers. They use different techniques in bringing 
out the blue and the yellow-orange in a photomicrograph. 

Mr. Dur,r,ss. The shade:: are the fiber of the blanket? 
Mr. STOMBAUGH. No: this shade in the photograph is different from what that 

fiber actually is. It is in the development process. I am not too familiar with 
color photography. There is an art to it. However, I do know that there are 
times and technical limitations on the accuracy of color reproductions. 

Mr. EISESBERG. Mr. Stombaugh, were the shades in--were the shades of 
the dark blue cotton fibers uniform throughout the shirt which is pictured in 
Commission Exhibit 673? 

Mr. STOMBACGII. So sir: the dark blue fibers had some lighter shades and 
some slightly darker shades. 

Mr. EIEENBERG. About how many different shades? 
Mr. STOMBAUGH. There were only about three in this. 
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Mr. EIsExBERCX Do you recall how many dark blue fibers you got from the 
butt plate? 

Mr. STOXBALJGH. I believe a total of six or seven fibers from the butt plate 
and three of them are blue fibers ant1 all matched. 

Mr. EISESRERC. Do you recall whether they were one or more shades? 
1Ir. STOXB~IXH. Two shades. 
Mr. EISESI~RG. So that two of the fibers were two different shades of blue? 
JIr. S+O\~IL\~~H. Yes. 
Mr. EISESBERC. And they matched two different shades of blue in the shirt 

out of a total of three different shades of blue? 
Mr. STOJI~AUGR. That is correct. 
Mr. EISESBEHG. And you testified before there were about 50 to 100 ranges 

of shade of green cotton. What about the ranges in shades of blue cotton? 
Mr. STOMBAUOH. The same would apply to blue cotton. 
Mr. EISENBERG. And the ranges in shades of orange yellow cotton? 
Mr. STOMRAUGH. The orange-yello\v cotton I have here--- 
Mr. EISENBERG. 674. 
Mr. STOMBAITGH. This is a shade of a yelln\v cotton fiber, it appears organge yel- 

low under a microscope. Sometimes you get greenish yellow. These will vary, 
the orange-yellow shade itself might. be only two variations in orange yellow, 
but in a greenish yellow it might be 50 to 100. 

Mr. EIGENBERG. There was a gray-black cotton fiber in the shirt. Were they 
uniform between themselves as to color? 

Mr. STOMRACGH. Yes; these were uniform. 
Mr. EISENBERQ. How many shades of gray, in the gray-black area, can you 

distinguish? 
Mr. STO>IBAUGH. The gray-black in itself would be similar to the orange- 

yellow and would be possibly two or three. 
Mr. EISENBERQ. And in the black taken as a broader- 
Mr. STOMBAUBH. Black taken in itself would go from, all the way from, very 

grayish-light gray all the way down to dense black. 
Mr. EISEXB~RO. How many different shades can you distinguish? 
Mr. STOX~AUGH. Blark is different. There are only about 25 or 36 shades, I 

would say, in black. 
Mr. EISENBERQ. So you identified the fibers you found on the butt plate as 

matching the fibers you found in the shirt, not only as to color but as to shades 
within those colors, out of a range going from 25 in the gray-black or black 
area to 50 to 100 in the yellow and blue areas? 

Mr. STOMBAU~H. That is correct. 
Mr. EISENBERQ. And degrees of twist were all the same? 
Mr. STOMBAUQH. They were the same. 
Mr. EISENBERG. Any other characteristics? 
Mr. STOMBAUGH. Just type of fibers, they were all cotton fibers. 
Mr. EISEFBERG. On the basis of these examinations, did you draw a conclusion 

as to the probability of the cotton fibers found in the butt plate having come 
from the shirt pictured in Exhibit 673? 

Mr. STOXRAUGH. Yes, sir; it was my opinion that these fibers could easily 
have come from the shirt. 

Mr. EISESBERG. Could you go into that in a little more detail, Mr. Stombaugh? 
Mr. STOJIB~CG~. Yes. Xainly because the fillers or the shirt is composed of 

point one. cotton, and point two. three basic colors. I found all three colors 
together on the gun. 

Now if the shirt had been composed of 10 or 15 different colors and types 
of fibers and I only had found 8 of them. then I would feel that I had not found 
enough, but I found fibers on the gun \vhirh I could match with the fibers com- 
posing this shirt, so I feel the fibers could easily have come from the shirt. 

Mr. EISEXBERG. Mr. Stombnngh, I asked you a hypothetical question before 
concerning whether the rifle could have been a mechanism for transferring 
fibers from the blanket into the paper bag, and as I recall you said it could 
have. 

Now, is it inconsistent with that answer that no tlbers were found on the 
gun which matched the fibers in the blanket? 
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Mr. STOMBACGH. So; because the gun was dusted for fingerprints and any 

fillers that were loosely adhering to it could haye bwn dusted off. 
The only reason. I feel. that thcsc fibers remained on the butt plate is because 

they were pulled from the fabric by the jagged edge and adhered to the gun anil 
then the fingerprint examiner with his brush, I feel, when brushing and dusting 
this butt plate. stroked them clown into that crevice where they couldn’t be 

knocked off. 

In time these fibers would hare undoubtedly become dislodged and fallen OS 
the gun. 

Jlr. EIGESBEKG. Jfr. Stombsugh, is there anything you would like to add 
to your testimony? 

hir. STOYBAUGH. No, sir ; I can think of nothing else. 

Mr. DULLES. And you found no other pieces of fabric or other foreign ma- 

terial on the gun? 

Mr. STO,\~B-%UQH. Nothing that I could associate with either the blanket or 
the shirt. I found- 

Mr. DULLES. Or the paper bag? 

Mr. STOMBAUGH. Or the paper bag; no, sir. 

Mr. EISENBERG. Just one further question. You said something like, “It 
was possible the fibers could have come from the shirt.” Could you estimate 
the degree of probability that the fibers came from the shirt, the fibers in the 

butt plate? 
Mr. STOMBAUGH. Well, this is difficult because we don’t know how many 

different shirts were made out of this same type of fabric, or for that matter 
how many identical shirts are in existence. 

BIr. EISEXRERG. &fr. Stombaugh, I gather that, and correct me if I am wrong, 

that in your area as opposed to the fingerprint area, you prefer to present the 
facts rather than draw conclusions as to probabilities, is that correct? 

Mr. STOMILLCGH. That is corrert. I hare been asked this question many times. 
There are some experts who will say well, the chances are 1 in 1,000, this, that, 
and the other, and everyone who had said that and been brought to our attention 

we hare been able to prove them wrong. insofar as application to our Eber 
problems is concerned. 

Mr. EISEYRERG. You mean prove them wrong in terms of their mathematics? 

hlr. STOMBA~-ca. There is just no way at this time to be able to phtively state 

that a particular small group of fibers came from a particular source, because 

there just aren’t enough microscopic~ characteristics present in these fibers. 

We cannot say, “Yes. these fibers came from this shirt to the exclusion of all 

other shirts.” 
Mr. EISESBERG. We apl)recintr your conservatism. but the Commission, of 

course, has to make an estimate, and what I am trying to find out is whether 
your conservatism, whether your conclusions. reflect the inability to draw mathe- 

matical determinations or conclusions, or reflect your own doubts? 
Mr. STOMBAUGH. No. 

Mr. EISEXBERG. Can you tell us which that is? 
Mr. STOJIBAUGH. There is no doubt in my mind that these fibers could have 

come from this shirt. There is no way. however, to eliminate the possibility of 
the fibers having caome from another identical shirt. 

Mr. EISEXBERG. R’ow, in your mincl what do you feel about the origin of the 
fibers you found in the bag? 

Nr. STOMBAUGH. I didn’t find enough fibers in the bag to form an opinion 
on those. 

Kow if I would have found, say 15 or 20 fibers and all 15 or 20 matched the 
fibers from the blanket, then I could say, “Yes, I feel that these very easily 
could have come from the blanket.” But I didn’t. I only found two of the 

many types. 
Mr. EISEXBERG. Okay. I hare no further questions. 
Mr. DULLER Do you have any further questions? 
Nr. MURRAY. No ; I hare no further questions. 

Mr. DULLES. I have no further questions. 
Thank you, Mr. Stombaugh, we appreciate your coming. 
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